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Public  Service  Securities. 

In  the  proposed  new  federal  legislation  for  the  issuance  of 
emergency  currency  in  times  of  financial  strain,  it  is  proposed 
to  base  such  issues  upon  the  deposit  of  certain  classes  of 
securities.  There  is  a  probability  that  some  such  measure  will 
pass,  sooner  or  later,  and  we  desire  to  direct  attention  to  well- 
seasoned  public  service  securities  as  deserving  inclusion  within 
the  scope  of  such  legislation.  Of  course  we  refer  specifically 
to  the  first  bonds  of  electric  lighting,  traction,  telephone,  gas, 
v/ater  and  other  properties.  They  compare  very  favorably  with 
steam  railroad  issues,  have  a  remarkably  small  percentage  of 
default,  are  in  growing  favor  with  bankers  and  investors,  and 
are  based  upon  some  of  the  most  fundamental  necessities  of 
modern  civilization.  Even  in  the  worst  of  times,  their  service 
and  their  product  must  be  used,  with  little  falling  off  in  con¬ 
sumption,  and  the  physical  properties  are  there  in  ocular  evi¬ 
dence.  With  the  new  restrictions  by  Public  Service  Commis¬ 
sions  against  over-capitalization  and  watering,  and  with  a  fair 
margin,  we  cannot  imagine  a  better  basis  for  pledge  when 
occasion  requires  than  the  approved,  steady  bonds  of  such  prop¬ 
erties  ;  which  would  also  benefit  by  the  recognition  and  enjoy 
an  even  wider  market  than  they  have  already  found,  as  good 
investments. 

The  New  British  Patent  Law. 

The  new  British  patent  law,  of  which  a  somewhat  extensive 
account  is  given  in  our  columns  this  week,  contains  some  very 
important  innovations  not  only  in  British  practice,  but  in  the 
general  character  of  the  provisions.  So  far  as  the  grant  of 
patents  is  concerned,  the  chief  change  is  found  in  the  provision 
for  a  search  for  anticipations.  A  patent  can  no  longer  be  ob¬ 
tained  practically  for  the  asking  and  fees,  but  must  stand  fire 
from  the  state  of  the  art  and  is  liable  to  be  turned  down  or 
limited  by  reference  to  prior  British  patents.  As  this  corre¬ 
sponds  somewhat  to  American  practice  it  is  not  likely  to  work 
hardships  to  American  inventors.  Its  exact  effect  cannot  easily 
be  predicted  until  the  British  habits  of  search  and  interpreta¬ 
tion  have  become  manifest  through  experience.  If  they  at  all 
coincide  with  American  practice  things  will  proceed  very 
smoothly.  It  is  possible,  however,  that  the  British  office  may 
take  broader  views  of  anticipation  than  does  our  own,  in  which 
case  inventors  who  have  been  wont  to  dodge  our  own  prior 
patents  by  ingeniously  worded  claims  may  find  themselves 
obliged  to  take  British  patents  more  closely  limited  than  they 
would  like.  Probably,  if  one  may  venture  a  guess,  there  will 
not  be  much  trouble  on  this  score,  save  perhaps  in  cases  where 
prior  American  patents  taken  in  England  come  into  question. 
In  this  case  the  same  patent  would  generally  have  been  cited 
at  home  so  that  the  final  result  would  not  be  greatly  changed. 
So  far  as  securing  patents  is  concerned,  the  American  inventor 
will,  therefore,  be  very  little  affected  by  the  new  regulations. 

With  respect  to  working  the  British  patent,  the  situation  is 
very  different.  The  apparent  intention  of  the  new  law  is  to 
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compel  bona  fide  working  of  the  invention  in  the  country  which 
lias  granted  it  protection!  Up  to  the  present  the  provisions  for 
foreign  working  have  generally  been  fairly  easy  to  evade  so 
far  as  a  genuine  manufacture  and  sale  is  concerned.  The  new 
law  contains  provisions  Vhereby  a  patentee  may  be  brought  to 
book  after  the  lapse  of  four  years  from  the  date  of  the  patent 
unless  the  article  is  really  made  in  Great  Britain  for  the  supply 
of  that  market.  It  will  not  do  merely  to  go  through  the  mo¬ 
tions  and  actually  supply  the  article  from  foreign  factories. 
Of  course,  there  are  chances  for  evasion,  as  for  instance  by 
assembling  in  England  parts  made  abroad;  but  unless  the 
temper  of  the  British  courts  is  in  this  matter  remarkably  soft¬ 
ened  they  will  not  make  evasion  safe  or  easy.  It  is  the  intent 
to  prevent  foreign  inventors  from  using  the  British  patent 
merely  to  hold  the  market  while  other  countries  get  the  benefit 
of  the  industry.  This  is  essentially  fair,  but  it  may  hit  Ameri¬ 
can  patents  hard  at  times.  The  Americans  and  the  Germans 
have  been  the  chief  sinners  in  this  matter,  and  they  will  now 
have  either  to  reform  or  run  the  risk  of  revocation  of  their 
patents.  In  the  dyestuff  patents,  which  seem  especially  to  have 
been  in  mind,  the  remedy  may  not  always  prove  effective.  For 
the  commercial  life  of  a  new  patented  dyestuff  is  in  many  cases 
short,  but  important  patents  of  this  class,  in  which  the  product 
has  a  considerable  permanent  value  would,  however,  be  brought 
within  reach  of  the  provisions  of  the  new  law.  At  all  events, 
no  one  has  just  cause  for  complaint  at  being  obliged  to  do  in 
good  faith  what  under  the  law  he  is  presumed  to  do. 

The  most  striking  feature^  of  the  law,  however,  is  its  firm 
requirement  that  the  reasonable  requirements  of  the  public 
must  be  satisfied  and  that  the  article  must  be  for  public  supply 
on  reasonable  terms.  This  requirement  will  bear  hard,  as  it  is 
frankly  intended  to  do,  on  certain  classes  of  patent.s.  In  par¬ 
ticular  it  will,  if  carried  out  vigorously,  put  a  serious  and  well- 
deserved  check  on  attempts  to  create  a  monopoly  beyond  the 
natural  scope  of  the  patent  in  virtue  of  licenses  or  leases  on 
onerous  conditions.  This  particular  abuse  has  grown  to  con¬ 
siderable  proportions  under  American  practice  and  has  been 
introduced  in  England  with  the  result  here  found.  In  this 
country  no  adequate  remedy  has  thus  far  been  foun*d.  Our 
British  cousins  have  taken  the  bull  by  the  horns  and  are  in 
position  to  compel  licenses  on  fair  terms,  or  in  the  last  resort 
to  revoke  the  patent.  We  congratulate  the  framers  of  the 
British  law  on  their  courage  and  foresight  in  taking  up  this 
particular  matter.  It  is  perfectly  true  that  the  immense  power 
given  under  these  new  provisions  might  be  used  unjustly  and 
now  and  then  might  bear  heavily  upon  the  inventor  of  particular 
things;  but  in  point  of  fact  we  do  not  believe  that  unfair  ad¬ 
vantage  will  be  taken  of  it.  American  inventors  who  fall  foul 
of  it  will  as  a  rule  have  brought  it  upon  themselves  by  dealings 
essentially  unfair  to  the  public  which  they  are  supposed  to  bene¬ 
fit.  It  would  be  a  mighty  good  thing  if  we  could  have  at  home 
some  method  for  clearing  up  the  litter  of  unused  and  unfairly 
used  patents  which  impedes  progress  at  innumerable  points.  It 
is  no  easy  thing  to  formulate  laws  which  properly  protect  both 
the  inventors  and  the  public,  and  it  is  a  pleasant  thing  to  see  a 
move  in  the  right  direction. 

A  High-F REquENCv  Alternator. 

In  alternating-current  power  transmission  over  wires,  the 
tendency  has  been  to  reduce  the  frequency.  In  this  country  it 
was  originally  about  130  cycles  per  second.  Now  we  have  60 
cycles  per  second  for  lighting,  and  also  25  cycles  per  second 


for  heavy  power  transmission.  The  frequency  of  60  produces 
electromagnetic  waves  in  air  5000  kilometers  long,  or  half  a 
quadrant  of  the  meridian.  Moreover,  it  is  so  low  that  it  fails 
to  produce  appreciable  radiation,  just  as  a  whip-lash  moved  to 
and  fro  in  the  air  at  a  low  rate  fails  to  excite  therein  audible 
vibrations.  In  alternating-current  radiation  for  the  transmission 
of  intelligence,  that  is,  wireless  telegraphy  and  telephony,  it  is 
necessary  to  employ  a  very  high  frequency,  many  thousands  of 
cycles  per  second,  at  least.  Until  recently,  it  has  only  been 
possible  to  set  up  such  frequencies  by  the  oscillatory  discharges 
of  antennas  or  associated  condensers,  with  rapid  damping  and 
extinction  of  the  train  of  emitted  waves.  It  is  well  known  that 
much  greater  effectiveness  and  sharpness  of  tuning  can  be  ob¬ 
tained  by  applying  forced  oscillations,  i.  e.,  an  impressed  e.  m.  f. 
of  the  proper  high  frequency  to  the  sending  mast  wire. 

It  is  not  easy  to  make  an  alternator  of  from  50,000  to  100,000 
cycles  per  second,  although  the  achievement  has  already  been 
accomplished.  It  is  not  easy  to  make  a  thousand  poles  grow  in 
an  alternator,  where  one  grew  before.  In  the  article  printed 
this  week,  on  page  345,  Mr.  Louis  Cohen  suggests  a  building 
up  process  of  attaining  high  frequencies  from  a  number  of 
alternators  on  a  common  shaft,  following  the  plan  outlined  by 
the  late  Lieutenant  F.  Jarvis  Patten,  except  that  instead  of 
building  up  in  geometrical  ratio,  the  article  demonstrates  that 
the  building  up  is  necessarily  in  arithmetical  ratio.  In  fact, 
if  we  suppose  that  each  alternator  is  a  multiphaser,  it  can 
produce  a  rotating  magnetic  field  at  its  own  angular  velocity. 
When  the  field  of  the  second  multiphaser  is  supplied  with  the 
first  group  of  multiphase  currents,  the  second  armature  is 
virtually  subjected  to  an  angular  magnetic  velocity  compounded 
algebraically  of  its  own  mechanical  angular  velocity  and  that 
due  to  the  rotating  magnetic  field  of  the  first.  The  difficulty 
with  such  a  battery  of  alternators,  as  pointed  out  in  the  article, 
would  be  the  production  of  the  necessary  strength  of  high- 
frequency  excitation  currents  through  the  various  field  circuits. 
It  would  be  a  question  whether  the  final  output  per  kilogramme 
would  exceed  that  obtainable  directly  in  other  ways. 


Magnetic  Oscillation  in  Alternators. 

All  electrical  engineers  are  familiar  with  the  fact  that  dyna-' 
mos  hum  when  driven.  A  machine  may  run  quietly  enough 
when  running  at  speed,  unexcited;  but  when  the  exciting  cur¬ 
rent  is  admitted  to  the  field  windings,  the  machine  may  hum 
with  the  noise  of  a  nest  of  excited  hornets.  Some  say,  in  fact, 
that  this  metaphor  is  tamely  inadequate,  and  prefer  the  familiar 
buzz-saw  as  proper  to  the  circumstances.  Alternators  are  apt 
to  be  particularly  self-assertive  in  this  respect.  Noisy  alter¬ 
nators  have  sometimes  even  created  cause  for  law  suits,  on  the 
ground  of  public  nuisance.  When  an  alternator  sounds  a  trum¬ 
pet  of  spinning  exultation,  it  is  an  easy  matter  to  determine 
the  general  source  of  the  sound.  If  the  hum  occurs  with  the 
machine  unexcited,  the  cause  is  mechanical  whipping  of  the  air, 
by  teeth  or  other  rotating  projections.  If  the  sound  comes  on 
with  excitation,  it  is  of  electromagnetic  origin.  If  it  comes 
on  with  the  load,  it  is  due  to  armature  magnetic  reaction.  The 
mechanical  type  of  humming  is  seldom  found  now-a-days,  be¬ 
cause  constructors  have  long  learned  to  construct  machines 
that  run  without  tearing  the  circumambient  air  into  tatters. 
The  rotors  are  fairly  smooth,  and  the  little  noise  they  do  make 
mechanically  is  but  a  drop  in  the  ocean  of  central-station  air- 
vibration.  The  magnetic  hum  is  much  harder  to  destroy. 
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salient  cause  of  magnetic  humming  is  found  in  the  periodic 
variation  of  magnetic  pull  exerted  between  stator  and  rotor, 
due  to  the  varying  reluctance  in  the  main  magnetic  circuits  of 
the  machine  as  the  teeth  pass  by.  The  pull  exerted  by  a  field- 
pole  upon  the  armature  frequently  amounts  to  the  weight  of  a 
ton  and  is  sometimes  more.  In  general,  we  know  that  this  total 
pull  varies  directly  as  the  square  of  the  magpietic  flux  between 
pole  and  armature.  If  the  periodic  variation  in  magnetic  flux, 
due  to  the  passage  of  successive  teeth  is,  say,  two  per  cent,  the 
total  radial  pull  may  be  expected  to  vary  four  per  cent,  and 
four  per  cent  of  a  metric  ton’s  weight  will  be  80  kilogrammes, 
or  about  175  pounds  avoirdupois.  If  we  conceive  of  the  mag¬ 
netic  pull  on  the  rotor  undergoing  rapid  fluctuations  to  this 
extent,  we  can  readily  understand  that  the  whole  frame  of  the 
machine,  both  stator  and  rotor,  may  be  set  into  a  vibration  of 
small  amplitude,  and  we  know  by  telephonic  and  acoustic  lines 
of  experiment  how  small  an  amplitude  of  vibration  may  set 
up  a  large  and  ear-bewildering  sound. 

A  paper  on  the  subject  of  “Magnetic  Oscillations  in  Alter¬ 
nators,”  alluded  to  in  our  Digest  columns,  was  read  recently  by 
Mr.  G.  W.  Worrall  before  the  Manchester  section  of  the  In¬ 
stitution  of  Electrical  Engineers.  In  this  paper  experiments 
are  described  on  the  influence  of  the  pole-shoe  arc  upon  the 
e.  m.  f.  wave  shape  and  other  electromagnetic  phenomena  in  an 
alternator.  The  pole-shoes  were  laminated,  and  were  shortened 
successively  by  planing  off  the  ends,  until  the  polar  arc  dimin¬ 
ished  from  6  to  5.5  armature-teeth  pitches.  It  was  found 
oscillographically  that  the  e.  m.  f.  wave  was  smooth  at  a  polar 
arc  of  6  teeth  and  was  very  rippling  on  the  crest  when  the  polar 
arc  was  reduced  to  5.5  teeth.  Reasoning  the  matter  out,  it  is 
shown  that,  with  an  arc  of  6  teeth,  the  magnetic  reluctance  and 
main  magnetic  flux  are  substantially  constant,  so  that  there  is 
no  magnetic  flux  pulsation;  but  there  will  be  an  oscillation  or 
swing  of  flux  from  one  polar  edge  to  the  other  and  back  again 
as  each  new  tooth  comes  under  the  pole  face.  This  flux  swing 
does  not  produce  much  noise,  but  it  can  ripple  the  e.  m.  f. 
waves  near  their  crests,  because  it  disturbs  the  flux  in  the  coils 
near  these  intervals.  On  the  other  hand,  the  flux  pulsation  at 
a  polar  arc  of  5.5  teeth  can  only  produce  ripples  in  the  e.  m.  f. 
waves  near  the  zero  line;  but  can  produce  noisy  rotation. 

.\t  first  sight,  therefore,  it  would  seem  as  though  the  only 
way  to  avoid  magnetic  hum  in  this  alternator  would  be  to  have 
"bjectionable  teeth-ripples  in  the  e.  m.  f.  wave  crests;  and 
ter  contra,  the  only  way  to  avoid  teeth-ripples,  and  so  produce  a 
smooth  e.  m.  f.  wave,  would  be  to  use  a  polar  arc  that  gave  rise 
to  pulsation  and  made  the  machine  hum.  It  was,  however, 
pointed  out  in  the  discussion  following  the  paper,  that  it  was 
unsafe  to  generalize  from  this  particular  machine  to  all  others. 
It  would  seem  that  if  these  were  the  only  conditions  to  be 
faced  by  designers,  some  alternative  might  be  resorted  to,  such 
as  setting  the  slots  diagonally  across  the  armature.  There  can 
be  no  doubt,  however,  that  it  is  by  such  experimental  researches 
on  the  magnetic  oscillations  of  alternators  that  progress  in 
alternator  design  can  be  achieved.  The  phenomena  involved  are 
>omewhat  complex  and  there  is  room  for  much  careful  ex¬ 
perimental  work.  But  the  variables  must  be  manipulated  only 
one  at  a  time  if  we  are  to  draw  reliable  conclusions. 


On  Ventilation  in  the  British  Isles. 

We  have  always  looked  upon  our  British  cousin  as  one  who 
held  godliness  even  a  little  lower  than  cleanliness,  as  traveling 


with  a  portable  bath  and  endowed  with  a  preternaturally  keen 
scent  for  microbes.  It  therefore  comes  upon  us  with  something 
of  a  shock  to  learn  from  so  eminent  an  authority  as  Prof. 
Vivian  B.  Lewes  that  we  have  been  wrong — that  his  country¬ 
men  eschew  ventilation  and  are  wonted  to  huddle  in  her¬ 
metically  sealed  rooms,  perhaps  even  valuing  the  rich  mousey 
aroma  where  products  of  gaseous  production  and  of  respiration 
have  been  for  long  hours  happily  blended.  The  thought  is  a 
most  disquieting  one,  yet  we  can  put  no  other  interpretation 
upon  the  distressing  revelations  in  his  recent  lecture  before  the 
British  Institution  of  Gas  Engineers  when  he  defended  with* 
uncompromising  valor  the  extraordinary  thesis  that  “A  gas- 
lighted  room  will  nearly  always  be  more  healthy  and  pleasant 
to  live  in  than  one  lighted  by  the  newer  form  of  illuminant.” 
Prof.  Lewes  holds  that  gaslights  are  valuable  in  a  ventilating 
function,  encouraging  the  passage  of  foul  air  through  the  ceil¬ 
ing  and  walls,  and  proves  to  his  own  great  satisfaction  that 
while  carbon  dioxide  diffuses  rapidly  out  through  the  plaster 
it  does  not  diffuse  downward  into  the  free  air  of  the  room. 
He  also  solemnly  avers  that  a  large  proportion  of  the  organic 
matter  and  germs  given  off  from  the  beings  who  enjoy  his 
kind  of  ventilation  are  charred  in  the  beneficent  gas-flame  and 
their  mortal  remains  cause  “that  discoloration  of  the  ceiling 
which  is  invariably  found  in  a  town  atmosphere  above  the  gas- 
burner.” 


Perish  the  thought!  We  positively  refuse  to  believe  that  our 
kin  beyond  sea  raaiate  germs  at  any  such  rate  as  their  learned 
detractor  would  have  us  believe.  Those  w’ho  hold  no  brief 
for  the  dear  old  gas-burner  have  pretty  well  shown  that  this 
blackening,  which,  by  the  way,  is  commonly  observed  above 
incandescent  lamps  hung  near  the  ceiling  and  especially  over 
steam  and  hot-water  radiators,  is  due  to  plain  ordinary  dust, 
coal  dust  in  regions  where  soft  coal  is  burned.  Also  it  may 
not  be  incompetent  to  inform  the  professor  that  on  all  the 
known  principles  of  diffusion  through  porous  partitions,  CO2 
would  be  the  last  thing  to  depart ;  in  fact  it  would  be  selectively 
retained.  It  is  pleasant  to  learn  that  British  coal  gas  has  a 
sufficient  SO2  content  to  be  of  material  value  as  a  disinfectant. 
In  this  country  we  do  not  consider  it  well  fitted  for  breathing 
purposes  and  try  to  eliminate  it.  With  all  due  deference  we 
would  suggest  that  when  living  rooms  get  into  so  shocking 
condition  as  Prof.  Lewes  indicates,  formaldehyde  would  answer 
the  purpose  better  and  would  be  quite  as  agreeable.  In  the 
States  we  customarily  provide  apertures,  known  as  ventilators, 
or  at  least  have  windows  which  can  be  lowered  at  the  top,  and 
not  infrequently  install  power  fans  which  actually  change  the 
air.  The  experiments  cited  by  Prof.  Lewes  are,  if  possible, 
more  weird  than  his  theories.  He  was  apparently  able,  through 
complete  temporary  lack  of  ventilation,  to  reach  a  condition 
of  stratification  that  showed  just  the  thing  he  was  looking  for — 
44  parts  of  C02  in  10,000  at  the  ceiling  and  none  to  speak  of 
at  the  breathing  level.  How  long  this  cheerful  condition  w’ould 
be  likely  to  remain  we  leave  the  reader  to  imagine.  The  only 
material  fact  which  we  have  been  able  to  discover  in  Prof. 
Lewes’s  manifesto  is  that  one  who  is  thoroughly  opposed  to 
ventilation  may  get  a  bit  of  an  upward  draft  quite  against  his 
will  if  he  lights  the  gas  burners.  May  we  not  assume  that 
the  professor  discredits  the  habits  and  intelligence  of  his 
countrymen  by  putting  up  such  a  shabby,  disingenuous  argu¬ 
ment?  When  one  sits  down  and  solemnly  contemplates  it,  it 
begins  to  acquire  the  flavor  of  a  practical  joke. 
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More  Wcstinghousc  Locomotives. 

Further  confirming  the  statement  of  the  New  York,  New 
Haven  &  Hartford  Railroad,  published  in  these  columns  last 
week,  to  the  effect  that  since  the  beginning  of  the  electrical  in¬ 
stallation  the  railroad  company  and  the  Westinghouse  Com¬ 
pany,  which  had  charge  of  the  installation,  had  worked  to¬ 
gether  in  harmony  and  that  the  electrical  system  as  far  as  it 
had  been  tried  had  been  a  success,  comes  the  announcement  that 
the  railroad  company  has  placed  an  order  with  the  Westing- 
house  Company  for  six  additional  single-phase  locomotives, 
which  are  to  be  duplicates  of  the  35  previously  furnished  by 
the  Westinghouse  Company. 

Direct-Current  Railway  Experiment  at 
4000  Volts. 

Some  interesting  experiments  have  recently  been  conducted 
at  the  works  of  Dick,  Kerr  &  Company,  at  Preston,  England, 
to  determine  the  ability  of  the  Von  Zweigbergk  metallic  shield 
blow-out  for  opening  high-voltage,  direct-current  circuits  and 
incidentally  the  practicability  of  high-voltage,  direct-current 
railway  operation.  The  tests  were  made  with  a  specially  de¬ 
signed  blow-out  coil  in.  in  diameter  and  weighing  about 
35  lbs.  Direct  current  at  3200  volts  was  applied,  with  12  40- hp, 
500-volt  railway  motors  connected  in  circuit,  two  in  parallel  by 
six  in  series,  in  order  to  give  an  induction  discharge  similar  to 
that  which  would  be  produced  by  two  i7S-hp,  1500-volt  motors 
in  series.  A  current  of  from  75  to  100  amps,  was  broken 
several  hundred  times,  but  hardly  any  trace  of  wear  could  be 
detected  on  inspecting  the  contacts.  The  results  have  been  so 
successful  that  an  equipment  for  4000  volts  direct-current  is 
now  being  built  by  Dick,  Kerr  &  Gjmpany.  The  equipment 
will  consist  of  two  1900-volt  motors  capable  of  working  up  to 
about  2000  volts  and  at  a  load  of  about  200-hp.  These  motors 
will  be  connected  permanently  in  series  to  allow  for  a  line 
e.  m.  f.  of  about  4000  volts.  The  Von  Zweigbergk  Controller 
Company,  whose  headquarters  are  in  Cleveland,  Ohio,  is  now 
manufacturing  blow-outs  for  this  voltage. 


St.  Louis  Electrical  Show. 


The  first  annual  electrical  show  of  St.  Louis  has  been  an¬ 
nounced  for  the  dates  April  18  to  26.  The  show  will  be 
held  in  the  new  First  Regiment  Armory.  The  Union  Electric 
Light  &  Power  Company,  of  St.  Louis,  has  taken  3500  sq.  ft. 
and  expects  to  exhibit  the  most  complete  electrical  house  yet 
planned  in  an  exhibition  of  this  kind.  The  Trades  Exposition 
.\ssociation.  Ltd.,  which  conducts  the  show,  has  offices  in  the 
Mermod-Jaccard  Building,  St.  Louis. 


New  York  City  Meter  Inspection. 

The  Public  Service  Commission  of  New  York  City  has  called 
upon  the  17  electrical  companies  doing  business  in  Greater 
New  York  to  make  reports  to  them  not  later  than  Feb.  17  of 
the  manner  in  which  electric  meters  are  tested  by  each  com¬ 
pany  and  the  types  and  total  number  of  meters  now  in  use. 
In  order  to  insure  uniformity  in  the  reports,  a  blank  form  has 
been  supplied  to  each  company.  In  this  form  the  companies 
are  directed  to  answer  the  following  questions : 

.\re  periodic  tests  made  of  meters  already  installed?  If  so, 
how  often?  What  do  the  results  of  such  tests  show?  Are 
meters  tested  on  customers’  premises  usually  readjusted  on  the 
spot  or  removed  and  new  meters  installed?  What  is  the  sys¬ 
tem.  for  testing  meters  on  complaint  and  what  apparatus  is 
used?  What  percentage  of  meters  tested  on  complaint  are 
found  fast  and  what  percentage  slow?  Also  what  percentage 
are  found  within  the  requirements  of  the  law ;  namely,  less 
than  4  per  cent  fast  ?  Do  you  use  one  man  or  two  working 
together  to  make  test  on  customers’  premises?  If  one  man, 
how  many  meters  can  be  tested  in  a  day?  If  two  men.  how 


many  meters  can  they  test  in  a  day?  Are  the  repairs  and 
necessary  adjustments  made  by  these  men  at  the  time  of  the 
test?  What  is  the  length  of  your  working  day?  What  method 
is  used  for  testing  new  meters?  What  portable  test  meters  or 
other  testing  apparatus  is  used?  How  often  and  where  is  the 
apparatus  calibrated?  What  station  standards  are  used? 

Blank  statements  have  also  been  provided  for  the  companies 
to  fill  in  showing  the  number  of  meters  in  use,  the  different 
makes  and  their  capacity. 


Industrial  Development  in  the  South  in  1907. 

According  to  the  Chattanooga  Tradesman,  the  industrial  de¬ 
velopment  of  the  South  in  the  year  1907  was  little  short  of  re¬ 
markable  in  the  face  of  serious  obstacles.  It  is  probable  that 
during  the  year  the  South  has  been  subjected  to  more  untoward 
conditions  tending  to  retard  and  discourage  investments  in  in¬ 
dustrial  enterprises  than  has  heretofore  existed  since  the  recon¬ 
struction  era,  and  yet  the  record  shows  an  advance  over  all 
others  in  its  history.  There  has  been  more  or  less  of  political 
agitation  and  legislation  aimed  at  corporations,  and  railroads  in 
particular,  in  practically  all  the  Southern  States  that  caused 
the  suspension  of  much  construction  work  which  would  have 
distributed  hundreds  of  millions  of  dollars  in  addition  to  what 
was  actually  paid  by  these  corporations,  and  yet  all  previous 
records  were  broken.  Even  in  the  closing  quarter  of  the  year, 
which  witnessed  the  financial  stringency,  there  was  a  slight  gain 
in  the  establishment  of  new  industries  compared  with  the  corre¬ 
sponding  quarter  of  1906.  During  the  year  1907,  6483  new  in¬ 
dustries  were  reported  in  the  South,  compared  with  6411  in 
1906,  which  was  the  best  record  ever  made.  The  leading  states 
were  Texas,  1383;  Oklahoma,  794,  and  Virginia,  Tennessee. 
North  Carolina,  Alabama  and  Arkansas,  from  400  to  550  each. 
The  use  of  electric  power  in  the  great  staple  industries  of  the 
South  is  constantly  increasing,  and  a  very  broad  central-station 
development  is  under  way. 

Graduate  Study  at  Massachusetts  Institute  of 
Technology. 

Among  the  courses  of  study  available  in  the  college  year 
1908-9  for  graduate  students  at  the  Massachusetts  Institute  of 
Technology  are  a  number  of  particular  interest  to  electrical 
engineers.  Prof.  H.  E.  Clifford  will  continue  his  lectures  on 
high-tension  phenomena  and  the  characteristics  of  alternating- 
current  circuits.  These  lectures  are  the  natural  sequel  to  the 
lectures  on  alternating  currents  and  alternating-current  ma¬ 
chinery  to  undergraduate  students,  for  which  Professor  Clifford 
is  well  known.  The  advanced  course  which  Professor  Qifford 
addresses  to  graduate  students  is  intended  to  be  accompanied  by 
a  considerable  amount  of  original  investigation  and  research 
carried  on  by  each  student.  This  research  may  or  may  not  be 
made  a  part  of  the  work  of  a  thesis  filling  part  of  the  require¬ 
ments  for  a  higher  degree,  as  the  individual  student  may 
elect.  A  course  of  laboratory  instruction  adapted  to  accom¬ 
pany  the  lecture  course  will  be  conducted  by  Prof.  R.  R. 
Lawrence. 

Each  student  in  the  electrical-engineering  department  who 
becomes  a  candidate  for  a  higher  degree  is  expected  to  follow 
a  major  course  of  theoretical  lectures  and  one  or  two  minor 
courses  of  lectures.  Other  courses  of  an  advanced  nature, 
which  are  particularly  planned  to  meet  the  requirements  of  the 
graduate  students,  are  given  by  Professor  Laws  on  electrical 
testing,  by  Professor  Shaad  on  the  design  of  electric  gener¬ 
ating  stations  and  systems  of  distribution,  and  by  Professor 
Derr  on  the  design  of  electrical  machinery.  Courses  are  also 
offered  in  subjects  relating  to  mill  engineering,  the  design  of 
stationary  structures,  mathematical  electricity,  electrochemistry, 
etc.,  for  those  students  who  do  not  elect  to  take  both  their 
major  and  their  minor  subjects  in  the  Department  of  Elec¬ 
trical  Engineering.  A  seminar  is  provided  for  studying  the 
trend  of  contemporary  advance  in  the  electrical  arts  and  its 
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relations  to  historical  development.  This  is  a  departure  from 
the  usual  custom  of  engineering  institutions,  but  it  seems  the 
part  of  wisdom  for  men  following  advanced  study  of  electrical 
engineering  subjects  to  obtain  a  comprehensive  view  of  the 
main  reasons  for  the  rate  of  development  and  improvement 
now  affecting  the  electrical  arts.  Such  knowledge  may  be 
reasonably  said  to  be  a  necessary  part  of  the  training  in  judg¬ 
ment  which  is  requisite  to  the  highest  success  in  the  executive 
positions  of  electrical  companies  or  other  companies  depending 
for  their  prosperity  upon  the  electrical  arts. 

A  course  of  instruction  in  the  organization  and  management 
of  public  service  companies  is  also  provided  for  the  benefit 
of  graduate  students.  This  course  will  include  lectures  by 
Prof.  D.  C.  Jackson  on  the  methods  of  organizing  public  ser¬ 
vice  corporations,  the  legitimate  expenses  which  enter  into  their 
organization,  the  problems  of  their  management,  and  the  rela¬ 
tions  of  such  companies  to  the  public.  It  will  further  include 
lectures  treating  the  public  relations  of  these  corporations 
particularly  from  the  point  of  view  of  public  interest  as  seen 
by  the  political  economists,  which  will  be  given  by  Prof.  D.  R. 
•  Dewey  of  the  department  of  economics.  This  course  will  be 
accompanied  by  extensive  assigned  reading  and  by  examina¬ 
tions  and  comparisons  of  operating  reports,  which  may  be 
accompanied  by  research  of  a  historical  or  economic  nature  in 
the  case  of  students  suitably  prepared. 


Power  Plants  Along  the  Rhine. 

Power  plants  are  multiplying  along  the  Rhine,  but  in  spite 
of  the  historical  and  almost  sacred  character  of  that  famous 
river  no  one  is  making  any  fuss  in  opposition  to  such  work. 
The  energy  now  developed  at  Rheinfelden  by  the  Rheinfelden 
Power  Company  is  about  17,500  horse-power.  In  addition  to 
this  installation,  which  is  the  only  one  in  full  working  order, 
there  are  several  others  whose  erection  has  either  actually 
begun  or  will  be  commenced  during  the  next  few  months, 
chiefly  near  the  Swiss-Baden  and  Alsatian-Baden  frontiers. 
The  most  important  is  the  station  to  be  built  at  Laufenburg. 
The  Compressed  Air  &  Electrical  Company,  of  Berne,  investi¬ 
gated  the  position  over  10  years  ago,  and  sought  the  necessary 
rights  from  the  Swiss  and  Baden  authorities,  whilst  an  inde¬ 
pendent  scheme  was  put  forward  by  the  electrical  engineering 
firm  of  Felten  &  Guilleaume,  Karlswerk,  Mulheim-on-the-Rhine. 
In  1899  an  agreement  was  made  between  these  two  companies, 
and  a  joint  proposal  laid  before  the  states  concerned  was  ac¬ 
cepted  in  1905.  Ten  kilometers  of  the  river,  having  a  fall  of 
13. 1  meters,  has  been  taken.  The  available  horse-power  varies 
from  45,000  to  865,000,  according  to  the  height  of  the  river, 
the  average  being  estimated  at  155,000  horse-power.  The 
capital  of  the  company  is  25  million  marks  (£1,250,000),  and 
full  powers  have  been  obtained  for  building  another  power 
station  at  Whylen-Augst,  midway  betw’een  Basle  and  Rhein¬ 
felden.  The  average  available  horse-power  here  is  100,000,  with 
a  minimum  estimated  at  29,000  horse-power.  The  length  of  the 
river  taken  is  7.9  kilometers,  the  fall  being  8.4  meters.  The 
matter  w'ill  be  carried  through  jointly  by  the  Rheinfelden  Power 
•Company  and  the  Basle  municipal  authorities,  and  it  is  stipu¬ 
lated  in  the  concession  granted  to  them  that  building  operations 
must  commence  within  the  next  18  months  and  the  whole  plant 
be  running  in  seven  years. 

.\nother  plant  on  the  Baden-Swiss  Rhine  is  that  to  be  erected 
at  Rheinau,  near  Schaffhausen,  by  a  syndicate  consisting  of 
the  Aluminium  Company,  Neuhausen;  the  Schuckert  Electrical 
Company,  Nuremburg;  and  the  authorities  of  Winterthur.  The 
stretch  taken  is  11.4  kilometers  long,  and  the  average  horse¬ 
power  available  is  said  to  amount  to  43,000.  The  Zurich 
authorities,  again,  intend  erecting  a  power  station  at  Eglisau, 
near  Rheinau.  A  length  of  about  7.5  kilometers  is  required, 
the  horse-power  being  about  32,000.  The  last  station  for  which 
.complete  arrangements  have  been  made  lies  along  the  Alsatian- 
Baden  frontier,  on  the  Hiiningen-Steinenstadt  stretch.  The 
plans  have  been  drawn  up  jointly  by  R.  Kochlin,  Paris;  L. 
Potterat,  Berne,  and  the  firm  of  Havestadt  &  Contag,  Berlin. 


The  length  to  be  taken  is  21.8  kilometers,  having  a  fall  of  23.1 
meters;  the  average  horse-power  available  is  293,000,  the  maxi¬ 
mum  and  minimum  being  respectively  1,651,000  and  86,200 
horse-power.  It  is  chiefly  intended  to  supply  electric  power  to 
the  neighboring  industrial  district,  including  Mulhouse.  In 
addition  to  the  schemes  already  mentioned,  for  which  full 
arrangements  have  been  made,  there  are  about  a  dozen  more 
projects  on  foot  in  a  more  or  less  advanced  stage  of  completion, 
thei  aggregate  horse-power  of  which,  if  carried  out,  would 
amount  to  about  a  quarter  of  a  million. 


Alternating-Current  Magnet, 

In  order  to  eliminate  the  excessive  pulsations  in  the  force 
exerted  by  single-phase  magnets  it  is  customary  to  build  mag¬ 
nets  as  though  intended  for  two-phase  circuits  and  then  subject 
the  windings  to  currents  displaced  in  time-phase  by  using  “split- 
phase”  circuits.  The  accompanying  illustration  shows  a  method 
that  produces  the  desired  results  without  involving  certain  of  the 
difficulties  of  the  split-phase  method.  The  outer  cores  of  the 


KRAMER  ALTERNATING-CURRENT  MAGNET. 

magnet  are  subjected  to  a  constant  effective  value  of  alter¬ 
nating  flux,  which  is  in  time-quadrature  with  the  supply  e.  m.  f. 
The  central  limb  is  subjected  to  a  flux  in  time-phase  with  the 
current  taken  by  the  motor.  If  the  current  were  in  time-phase 
with  the  supply  e.  m.  f.,  the  two  fluxes  would  be  in  time-quadra¬ 
ture.  In  any  event,  instead  of  the  magnetic  having  an  oscillating 
field,  an  unsymmetrical  rotating  field  is  produced,  and  the  pull 
on  the  plunger  never  reduces  to  zero.  It  is  claimed  that  this 
arrangement,  for  which  a  patent  was  issued  to  Mr.  Christian 
Kramer,  on  Feb.  4,  obviates  the  extra  loss  of  energy  required  by 
the  split-phase  arrangement. 


The  New  York  Electrical  Society  on  the 
Lusitania. 

Through  the  courtesy  of  the  Cunard  Steamship  Company  a 
meeting  of  the  New  York  Electrical  Society  was  held  on  board 
of  the  turbine  steamer  Lusitania  on  the  evening  of  Feb.  5,  over 
350  members  taking  advantage  of  the  opportunity  to  inspect  this 
magnificent  ship.  The  members  assembled  in  the  main  saloon, 
where  Capt.  Watts  greeted  them.  They  were  then  conducted 
down  into  the  bowels  of  the  great  vessel  and  spent  over  an  hour 
among  the  maze  of  machinery.  There  are  many  reciprocating 
engines  aboard;  they  are  used  for  auxiliary  purposes  and 
are  of  small  sizes,  but  the  dynamos  are  driven  by  turbines.  The 
four  turbo-generators  were  furnished  by  C.  A.  Parsons  &  Com¬ 
pany,  Ltd.,  Newcastle-on-Tyne.  Each  unit  is  rated  at  375  kilo¬ 
watts  at  from  no  to  120  volts,  running  at  1200  r.  p.  m.  Each 
dynamo  is  shunt-wound,  the  armature  being  of  the  surface 
drum-wound  type.  The  steam  consumption  of  these  units  at 
full-load  is  stated  to  be  from  46  lbs.  to  48  lbs.  per  kw-hour, 
rising  to  60  lbs.  at  hcilf-load.  A  novel  feature  in  the  construc¬ 
tion  of  the  commutators  attracted  attention.  The  surfaces  are 
not  straight,  but  broken  up  into  a  series  of  concave  channels 
and  these,  in  turn,  are  corrugated,  the  purpose  of  this  construc¬ 
tion  being  to  give  a  larger  contact  surface  for  the  wire  brushes. 

Some  idea  of  the  great  aggregation  of  machinery  may  be 
gathered  from  the  fact  that  it  occupies  a  space  482  ft.  along  the 
length  of  the  ship,  exclusive  of  the  space  occupied  by  the 
boilers.  During  the  tour  of  inspection,  the  kitchen,  second 
cabin  and  other  interesting  parts  of  the  ship  were  visited.  The 
kitchen  was  particularly  interesting  on  account  of  its  immense 
size,  and  orderly  arrangement  of  its  equipment,  and  thq 
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second  cabin  accommodations,  it  was  noted,  were  quite  as 
luxurious  as  the  first-class  accommodations  of  most  trans¬ 
atlantic  steamers. 

After  the  inspection,  the  visitors  adjourned  to  the  smoking 
room,  where  refreshments  were  served.  Before  adjournment 
the  meeting  passed  a  vote  of  thanks  to  Capt.  Watts,  Mr.  Ver¬ 
non  H.  Brown,  the  agent  of  the  Cunard  Line,  and  through 
him  to  the  Cunard  Company  for  the  entertainment  of  the 
society,  and  for  the  kind  attentions  on  the  part  of  the  officers  of 
the  ship. 

The  V^aluc  of  Institute  Membership. 

By  David  B.  Rush  more. 

The  question  of  membership  in  professional  societies  is  one 
which  arises  early  in  the  career  of  all  engineers.  The  desira¬ 
bility  of  belonging  to  such  organizations  must  naturally  be  the 
result  of  individual  benefit  received  from  it.  Experience  has 
shown  that  those  things  which  are  desired  by  many  individuals 
can  best  be  obtained  through  some  form  of  organization,  and  a 
professional  society,  such  as  the  American  Institute  of  Elec¬ 
trical  Engineers,  should  supply  the  common  desires  of  a  pro¬ 
fessional  nature  on  the  part  of  electrical  engineers. 

The  signs  of  the  times  point  to  the  increased  specialization 
of  individuals  and  of  professional  societies.  It  seems  as  if 
an  organization  of  some  kind  was  made  or  in  the  process  of 
making  for  the  accomplishment  of  nearly  everything  of  com¬ 
mon  desire. 

The  value  of  membership  in  the  Institute  is  necessarily  de¬ 
pendent  upon  the  use  made  of  it  by  the  individual  members. 
The  transactions  and  proceedings  contain  the  most  valuable 
contributions  to  electrical  work,  and  are  invaluable  to  one  who 
expects  to  keep  well  informed  regarding  his  profession.  No¬ 
where  else  can  be  found  papers  by  the  same  class  of  men  of 
the  same  high  rank  and  containing  the  valuable,  up-to-date  in¬ 
formation  and  discussion  as  is  contained  in  these  publications. 
The  opportunity  to  contribute  to  them,  either  at  the  general  or 
section  meetings,  is  one  desired  by  an  engineer  who  wishes  to 
do  his  part  and  to  bring  forward  his  own  ideas. 

Amongst  the  most  valuable  assets  of  the  professional  man  is 
his  acquaintance  with  other  members  of  the  profession,  and 
the  opportunities  given  at  the  different  meetings  of  the  organi¬ 
zation  are  unequaled  by  other  ways.  The  training  and  ex¬ 
perience  which  accompany  the  preparation  and  presentation  of 
professional  papers  is  very  desirable,  and  the  ability  to  in¬ 
fluence  in  this  way  the  standards  of  engineering  practice  is 
quite  necessary  to  one  having  responsibility  or  ideas  of  origi¬ 
nality  to  bring  forward. 

The  annual  conventions  offer  to  the  members  a  most  pleasant 
form  of  outing  in  connection  with  their  professional  work, 
and  one  which  is  of  much  profit  as  well  as  pleasure.  By  at¬ 
tending  the  different  conventions  which  are  held,  a  great  many 
different  places  are  seen,  a  wide  and  most  pleasant  acquaintance 
is  formed,  both  amongst  the  organization  and  amongst  the  local 
representatives,  and  the  opportunities  for  social  diversion  in 
connection  with  professional  work  are  obtained  under  the  most 
pleasant  and  advantageous  conditions. 

The  formation  and  active  growth  of  the  sections  and  branches 
offers  an  opportunity  to  electrical  engineers  which  very  much 
enhances  the  value  of  the  society  to  them  by  bringing  it  home 
and  by  allowing  an  active  participation  by  members  situated  at 
different  points  all  over  the  country.  The  outcome  of  the 
society  as  a  whole  will  finally  consist  of  a  federation  of  its 
branches  for  strengthening  the  organization  and  allow  it  to 
offer  in  return  to  its  members  a  great  deal  more  than  would 
otherwise  be  the  case.  The  educational  work  which  is  being 
started  and  which  will  undoubtedly  have  a  great  value,  will  be 
a  potent  influence  in  the  development  of  educational  courses  in 
technical  institutions  and  also  it  is  hoped  in  the  systematizing 
and  shaping  of  the  work  of  men  after  graduation. 

To  some  considerable  e.xtent  the  professional  societies,  as 
well  as  the  Institute,  replace  the  function  of  a  fraternal  organi¬ 
sation.  Many  of  the  benefits  are  common  to  both  forms  of 


society.  Full  membership  in  the  Institute  should  mean  the 
assurance  of  a  certain  professional  standing,  and  the  fact  that 
an  electrical  engineer  does  not  belong  to  either  grade  of  the 
organization  is  now  something  so  unusual  that  it  demands  an 
explanation  on  the  part  of  the  individual,  especially  in  case  of 
application  for  a  new  position. 

It  is  a  fact  that  at  present  all  classes  of  labor  are  organizing, 
the  better  to  obtain  ends  desired  in  common  by  the  members. 
With  the  probable  future  growth  of  the  Institute,  the  profession 
of  electrical  engineering  will  be  greatly  strengthened  and  its 
growth  accelerated  by  the  reaction  of  this  organization. 

The  possibility  of  influencing  the  standardization  of  engineer¬ 
ing  practice  is  one  of  the  most  attractive  features  to  an  active 
professional  man,  and  the  value  of  this  to  the  profession  at 
large  is  very  great. 

Just  what  one  gets  out  of  an  engineering  society  depends  to 
a  large  extent  upon  what  he  puts  into  it,  and  this,  of  course, 
must  vary  with  different  individuals.  At  present  a  man’s  pro¬ 
fessional  work  must  consume  his  almost  uninterrupted  attention, 
and  by  and  through  the  Institute  it  is  possible  to  so  round  out 
his  life  that  with  the  best  efficiency  he  may  obtain  those  factors 
necessary  to  a  broad  development  in  the  most  economical  man¬ 
ner. 

Injunction  Against  a  Newspaper  for  Inciting 
Conspiracy  and  Boycott  Against  a 
Telephone  Company. 

The  extent  to  which  a  newspaper  may  go  in  publishing  arti 
cles,  intended  to  arouse  public  feeling  against  a  telephone  com¬ 
pany,  has  recently  been  judicially  defined  in  West  Virginia. 
The  action  which  called  for  the  ruling  was  brought  by  the  Na¬ 
tional  Telephone  Company  of  West  Virginia  against  the  editor 
of  the  Wheeling  Majority  and  others.  The  bill  alleged  that  the 
defendants  had  organized  a  conspiracy  to  tie  up  the  plaintiff 
company’s  business;  that,  in  pursuance  of  the  conspiracy,  a 
strike  had  been  ordered  among  the  employees  of  the  company. 
It  was  further  alleged  that  the  defendants  had  distributed  a 
circular  advocating  that  the  company  be  boycotted  and  had 
actually  cut  down  and  destroyed  lines  belonging  to  the  company. 
It  was  held  that  the  facts  justified  the  granting  of  a  preliminary 
injunction  restraining  the  unlawful  acts.  To  the  defendants’ 
argument  that  “this  is  an  age  of  combinations”  it  was  answered 
that  combinations  must  nevertheless  be  lawful.  When  a  com¬ 
bination  of  capital  seeks  to  accomplish  a  purpose  by  unlawful 
means,  it  becomes  the  duty  of  the  courts  to  restrain  the  un¬ 
lawful  practice  and  to  punish  the  unlawful  acts.  Likewise, 
when  a  combination  of  labor  is  formed  for  unlawful  purposes, 
the  courts  are  bound  to  act.  Said  the  court :  “The  law  knows 
no  distinction  between  the  rich  and  the  poor,  recognizes  no 
distinction  between  unlawful  acts  of  combinations  of  capital 
and  unlawful  acts  of  combinations  of  labor.  The  same  prin¬ 
ciples  applying  to  one  must  apply  to  the  other,  and  when  a  com¬ 
bination  of  laborers  is  organized  for  unlawful  purposes,  or. 
being  organized  for  lawful  purposes,  employs  unlawful  methods, 
it  will  be  suppressed  by  the  courts,  its  unlawful  acts  restrained, 
and  its  crimes  punished  as  promptly  and  as  effectively  as  like 
combinations  of  capital.”  .  .  .  “The  injunction  granted  does 
not  deprive  the  newspaper  in  question  of  any  lawful  right  to 
publish  the  truth  or  express  its  opinions  in  a  lawful  manner, 
but  no  newspaper  has  the  right  to  publish  any  matter  intended 
to  aid  wrongdoers  in  accomplishing  a  wrongful  purpose  or 
doing  unlawful  things,  or  to  aid  unlawful  combinations  in 
making  effective  an  unlawful  conspiracy.  Some  newspapers, 
certainly  the  one  involved  in  this  case,  have  misconstrued  the 
freedom  of  the  press  until  they  seem  to  interpret  the  right  to 
be  a  license  to  publish  what  may  please  them,  even  though  the 
publication  should  be  an  express  violation  of  the  law.  There  is 
no  intention  on  the  part  of  the  court  to  interfere  with  the  free¬ 
dom  of  the  press,  l>ut  this  court  is  not  ready  to  accept  the 
theory  that  the  freedom  of  the  press  means  a  right  to  advocate 
crime  or  to  encourage  the  violation  of  the  law.” 
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Foreign  Demand  for  Electrical  i\pparatus. 

The  consular  reports  of  the  Department  of  Commerce  and 
Labor  give  the  result  of  some  inquiries  as  to  the  demand  abroad 
for  electrical  fans  and  other  supplies.  Reports  have  been  re¬ 
ceived  from  United  States  consuls  all  over  the  world. 

The  plant  at  Seoul,  Korea,  is  described  as  growing  rapidly 
and  as  importing  American  fixtures  of  all  kinds.  The  Ameri- 
can-Korean  Electric  Company,  of  Seoul,  intends  to  introduce 
fans  extensively  during  next  summer,  and  electric  flatirons, 
warming  pads  and  other  novelties  will  probably  follow  in  due 
course.  The  steady  market  demand  at  present,  however,  is 
limited  to  motors  and  fixtures.  On  account  of  the  power 
companies’  method  of  installing  fixtures  and  then  renting  them 
to  the  consumers,  there  are  no  stores  in  Korea  carrying  exclu¬ 
sive  stocks  of  electrical  fixtures  and  furnishings,  as  is  the  case 
in  the  United  States.  The  Oriental  Consolidated  Mining  Com¬ 
pany,  operating  at  Unsan,  has  recently  installed  a  modern  and 
complete  hydro-electric  generating  plant,  capable  of  operating 
their  stamp-mill  machinery  and  mine  hoists.  This  company  is 
using  American  electrical  materials  exclusively  and  is  at  present 
enlarging  the  scope  of  its  plant.  The  electrical  companies  at 
Fusan  and  Chemulpo  supply  only  current  for  electric  lighting 
purposes  and  install  fixtures,  while  the  small  plant  supplying 
light  to  the  imperial  palace  at  Seoul  operates  but  a  few  hundred 
lights.  The  Chemulpo  company  may  be  said  to  confine  its 
material  and  supply  accounts  largely  to  German  markets  or 
German  business  connections.  The  Korean  duty  on  imports 
of  this  nature  is  7  per  cent,  with  no  limit  to  the  size  of  pack¬ 
ages.  Shipments  can  only  be  made  from  New  York  to  Kobe 
or  Nagasaki,  Japan,  Kobe  being  preferable,  thence  to  Chemulpo, 
the  port  of  Seoul.  Rates  from  Japan  to  Chemulpo,  $3.98  gold 
per  ton. 

Consul-General  William  H.  Michael,  of  Calcutta,  reports  that 
the  electrical  business  is  not  specialized  in  India  as  it  is  in 
some  other  parts  of  the  commercial  world.  A  firm  may  do  a 
general  business,  such  as  handling  motor  cars,  motor  boats  and 
a  hundred  other  commodities  not  necessarily  closely  connected, 
but  each  department  has  a  head,  and  generally  he  is  a  specialist, 
to  attend  to  the  work  in  hand.  The  duty  on  electric  goods  is  5 
per  cent  ad  valorem.  There  are  no  customs  regulations  as  to 
how  goods  should  be  packed.  As  a  rule,  American  shippers  pack 
their  goods,  apparently,  without  regard  to  long  distances  and 
the  strain  on  packing  by  the  ship's  rolling,  etc.  Boxes  should 
be  strong  and  bound  with  hoop  iron.  The  electric  current  for 
fan  motors  is  direct,  and  the  voltage  is  225. 

It  is  reported  that  at  Bahia,  Brazil,  the  current  is  alternating, 
60-cycle,  no  volts.  .\  duty  of  15  per  cent  ad  valorem  is  col¬ 
lected  on  electrical  goods.  At  Bogota,  Colombia,  the  current  is 
alternating,  150  volts.  At  Cape  Town,  South  Africa,  fans  do 
not  seem  to  be  in  much  demand,  but  the  oscillating  types  have 
not  been  tried.  The  current  is  direct,  220  volts.  At  Kimberley 
the  current  is  alternating,  three-phase,  50  cycles.  At  Port 
Elizabeth  it  is  direct,  250  volts.  The  duty  on  electrical  goods, 
except  lamps,  electroliers  and  special  fittings  is  3  per  cent  ad 
valorem,  and  on  the  exceptions  15  per  cent.  At  Durban,  Natal, 
a  direct  current  at  550  volts  is  available,  and  also  an  alternating 
current,  62  cycles,  no  and  200  volts. 

Mr.  Seirsdorfer,  clerk  in  the  Milan  consulate,  Italy,  reports 
to  Consul  James  E.  Dunning  that  Lombardy  does  not  seem  to 
offer  a  market  for  American  or  other  foreign  electric  fans,  as 
instead  of  importing,  many  thousands  of  Italian-made  fans  are 
annually  exported,  two  lots  having  recently  been  exported  to 
the  United  States.  At  present  practically  all  theaters,  hotels, 
restaurants,  barber  shops,  government  buildings  and  business 
houses  are  supplied  with  electric  fans,  and  the  local  demand 
therefor  is  very  great.  The  electric  current  used  for  running 
fan  motors,  supplied  by  the  electric  lighting  companies,  in  Milan 
is  both  direct  and  alternating.  The  direct  current  has  no  volts, 
and  the  alternating  current  80  and  160  volts,  and  there  are  42 
alternations. 

Consul  Albert  H  Michelson,  of  Turin,  reports  that  nearly  all 
the  electric  fans  entering  that  market  come  from  Germany. 


They  are  packed  in  simple  wooden  boxes.  The  customs  duty 
on  electric  fans,  as  instruments,  is  75  lire  per  too  kilos  ($14-47 
per  220.46  pounds),  general  tariff,  and  30  lire  ($5-79).  conven¬ 
tional  tariff,  same  quantity.  Imports  from  the  United  States 
are  admitted  at  the  conventional  rates  of  duty.  The  freight 
charges  from  Genoa  to  Turin  on  electric  fans  are  2.85  lire  per 
100  kilos  (ss  cents  per  220.46  pounds).  Unshipping  at  Genoa. 
14  to  30  cents  per  220.46  pounds,  according  to  the  position  in 
the  ports  where  the  unshipping  takes  place.  There  are  other 
small  charges  at  Genoa  for  storage,  hauling,  government  stamps 
on  bill  of  lading,  etc. 


Dinner  to  Mr.  H.  H.  Vrecland. 


On  Feb.  7  the  New  York  Railroad  Club  gave  a  testimonial 
dinner  to  Mr.  Herbert  H.  Vreeland,  the  president  of  the  club 
Three  hundred  and  seventy-nine  members  attended  the  dinner, 
which  was  a  most  enjoyable  affair  and  indicated  the  host  of 
friends  Mr.  Vreeland  has  made.  The  club  presented  Mr.  Vree¬ 
land  with  a  large  silver  loving  pitcher. 

The  toastmaster  was  Mr.  W.  G.  Besler,  vice-president  and 
general  manager  of  the  Central  Railroad  of  New  Jersey,  and 
the  speakers  were  Mr.  John  F.  Deemes,  D.  S.  M.  P.,  R.  S.  and 
M.  N.  Y.  Central  Lines ;  Mr.  William  J.  Wilgus,  who  is  actively 
engaged  in  the  construction  of  the  International  Tunnel  under 
the  Detroit  River  at  Detroit,  Mich. ;  and  George  A.  Post,  presi¬ 
dent  of  the  Standard  Coupler  Company.  In  acknowledging  the 
loving  pitcher  Mr.  Vreeland  expressed  his  appreciation  of  the 
sentiment  typified  by  the  large  gathering  of  his  friends  who 
are  members  of  the  club  of  which  he  has  been  president  for  the 
past  10  years,  and  said: 

“Inexorable  as  the  rule  is  that  a  man  must  do  his  own  win¬ 
ning,  there  is  little  he  can  win  without  friends.  They  will  not 
supply  the  elements  of  success — industry,  integrity,  ability — but 
even  with  all  of  these  he  must  have  friends.  There  must  be 
those  at  hand  who  will  say  the  right  thing  for  him  at  the  right 
time  in  the  right  place.  No  man’s  ability  was  ever  great 
enough  to  give  him  fortune  or  power  unless  surrounding  and 
sustaining  him  was  the  favor  of  a  few  loyal  friends.” 

The  audience  was  a  most  representative  one,  including  Presi¬ 
dent  Underwood,  of  the  Erie  Railroad;  President  Gannon,  of 
the  Norfolk  &  Southern  Railroad;  President  Shaw,  of  the 
Boston  &  Worcester  Railroad;  President  G.  Tracy  Rogers,  of 
the  Binghamton  Street  Railway  Company;  higher  officials  of 
several  score  of  important  steam  and  electric  railways,  repre¬ 
sentatives  of  numerous  manufacturing  companies,  and  engi¬ 
neers  connected  with  steam  and  electric  railway  work.  The 
enthusiastic  manner  in  which  they  honored  the  guest  of  the 
evening  was  a  strong  testimony  to  the  high  personal  esteem 
in  which  Mr,  Vreeland’s  friends  hold  him,  and  of  their  appre¬ 
ciation  of  his  work  in  the  club  and  their  regard  for  his  friend¬ 
ship. 

The  dinner  committee  consisted  of  Messrs.  Frank  Hedley, 
George  W.  West,  Henry  D.  Vought,  William  B.  .A.lbright  and 
Daniel  M.  Brady,  chairman.  The  dinner  was  given  at  the 
Hoffman  House. 


Third-Rail  Traction  in  Belgium. 

Mr.  Frank  J.  Sprague  has  received  confirmation  by  cable  from 
Monsieur  Bertrand,  Administrator  of  Traction  and  Material  for 
the  Belgian  State  Railways,  that  after  long  investigation  it  has 
been  decided  to  adopt  direct  current  and  the  third-rail  for  the 
initial  electric  railway  equipment  at  the  Parc  de  Laeken,  near 
Brussels.  This  decision  was  made  in  accordance  with  the 
recommendations  of  a  report  by  Monsieur  Em.  Uytborck,  elec¬ 
trical  engineer  of  the  government  railways,  who  some  months 
ago  visited  the  United  States,  and  spent  considerable  time  in¬ 
vestigating  the  operation  of  the  New  York  Central,  New  Haven 
and  other  installations,  visiting  the  various  manufacturing  com¬ 
panies,  and  fully  acquainting  himself  with  the  state  of  direct- 
current  and  single-phase  development  in  this  country.  License 
has  been  taken  on  behalf  of  the  Belgian  government  to  use  the 
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Wilgus- Sprague  type  of  protected  third-rail,  and  orders  for 
much  of  the  necessary  material  have  already  been  placed  in 
this  country.  It  is  stated  that  this  decision  was  made  in  oppo¬ 
sition  to  the  strong  technical  influence  of  the  near-by  German 
neighbors,  and  in  face  of  the  claims  made  for  single-phase 
operation. 


Electrical  Engineering  at  Tulane  University. 


The  electrical  engineering  work  inaugurated  at  Tulane  Uni¬ 
versity,  New  Orleans,  several  years  ago  presented  one  of  the 
earliest  opportunities  to  the  young  men  of  the  industrial  South 
for  this  class  of  training.  About  200  men  are  now  taking  engi¬ 
neering  courses  at  Tulane,  and  upward  of  300  electrical  and 
mechanical  graduates  are  on  the  university’s  records.  The  elec¬ 
trical  course  is  in  charge  of  Prof.  Douglas  Anderson,  and  the 
equipment  of  the  department,  while  not  in  any  sense  elaborate, 
is  representative  of  the  fundamental  principles  which  form  the 
backbone  of  the  first  three  years  of  undergraduate  instruction. 

At  Tulane  the  college  year  is  about  eight  months  long,  and 
this,  combined  with  the  pressure  necessary  to  give  thorough 
training  in  engineering  fundamentals,  mathematics,  physics  and 
shop  practice,  leaves  no  time  for  the  preparation  of  regular 
theses  in  the  senior  year.  The  mechanical  and  electrical  courses 
are  combined  in  one,  and  the  shop  facilities  are  particularly  well 
developed.  In  place  of  the  theses  work,  many  of  the  students 
are  given  the  opportunity  to  assist  the  professors  in  their  con¬ 
sulting  work  outside  the  college. 

The  electrical  laboratory  at  Tulane  is  a  building  50  ft.  x  40  ft. 
in  size,  equipped  with  over  20  dynamos  and  motors  of  various 
kinds,  transformers,  arc  lighting  equipment,  steam  engines  and 
line  shafting.  A  large  number  of  measuring  instruments  and 
auxiliary  devices  are  in  service,  and  the  mechanical  plant  of  the 
college  buildings  is  arranged  for  test  purposes  in  addition  to  its 
regular  work.  All  the  machinery  in  the  shops  and  laboratories 
are  motor-driven.  The  boiler  house  is  one  of  the  group  of  new 
buildings  on  St.  Charles  Street.  In  it  is  located  the  steam  plant 
of  the  university,  from  which  all  the  mechanical  service  is  sup¬ 
plied.  The  steam  for  heating  is  carried  underground  in  a  dis¬ 
tribution  system,  automatic  reducing  valves  being  installed  at 
the  various  buildings.  The  boiler  plant  has  a  capacity  of  250-hp. 

One  boiler  is  arranged  to  operate  under  either  natural,  forced 
or  induced  draft,  and  its  furnace  is  of  the  Dutch  oven  type,  ar¬ 
ranged  to  burn  either  oil  or  coal.  An  extensive  oil,  feed-water, 
fire  and  condensation  pumping  equipment  is  installed,  and  is 
available  for  tests.  The  water  for  the  steam  plant  and  other 
general  purposes  is  derived  from  an  artesian  well  800  ft.  deep 
located  near  the  boiler  house.  This  well  overflows  into  a  re¬ 
ceiving  cistern,  from  which  the  water  is  pumped  into  an  8000-gal. 
tank  supported  on  a  steel  tower  at  a  height  of  51  ft.  From  this 
tank  water  is  supplied  to  the  buildings,  and  the  equipment 
affords  an  excellent  medium  for  hydraulic  experiments.  Gas  en¬ 
gines  and  material  testing  apparatus  are  also  installed.  A  fifth- 
year  graduate  course  is  offered  in  specialized  electrical  subjects. 


Electricity  in  Afghanistan. 


Mr.  C.  M.  Pepper  has  an  article  on  the  development  of  elec¬ 
tricity  in  the  Orient  in  Scribner’s  Magazine  for  February.  He 
discusses  a  number  of  features  of  the  subject  already  noted  in 
these  columns  and  familiar  to  our  readers,  and  makes  the  fol¬ 
lowing  remarks  as  to  Afghanistan;  “There  is  a  plan  for  utiliz¬ 
ing  the  tremendous  force  which  lies  beyond  the  Khyber  Pass 
in  the  wasted  waters  of  .\fghanistan.  It  is  proposed  to  supply 
electricity  for  lighting  the  forts  and  military  cantonments  scat¬ 
tered  over  a  large  territory  and  also  for  the  stations  and  yards 
along,  the  railway  lines.  The  enterprise  contemplates  the  con¬ 
struction  of  trolley  lines  spreading  out  through  the  dense 
populations  of  northern  India,  and  an  electric  railway  from 
Peshwar  up  the  Khyber  Pass  to  the  British  outpost  station 
there.  When  I  write  this  article  this  project  is  receiving  favor¬ 


able  consideration  from  the  British  Government.  In  some 
form  within  the  next  few  years  it  will  be  adopted. 

“Apropos  of  the  Himalayas  and  the  progress  of  electricity 
a  query  is  raised  regarding  Tibet.  Is  the  roof  of  the  world 
less  susceptible  to  this  progress  than  Kashmir,  which  may  be 
called  the  eaves?  The  answer  may  be  given  that  the  conditions 
are  not  the  same,  for  Kashmir  is  habitable  by  a  large  number 
of  people,  in  altitudes  ranging  from  2500  ft.  to  10,000  ft.,  while 
Tibet  at  14,000  ft.  to  20,000  ft.  could  not  sustaiVi  a  large  popula¬ 
tion.  Yet  should  the  ultimate  outcome  of  the  British  political 
mission  to  Lhassa  with  its  military  accompaniment  be  the  pros¬ 
pecting  of  the  Himalayas  for  gold,  and  discoveries  of  that 
precious  metal  be  made,  the  water  power  would  be  utilized  as 
in  the  Kolar  gold  fields  of  Mysore.” 


Magnetic  Deflector  for  Arc  Lamf). 

The  accompanying  illustration  shows  an  arrangement  of  the 
electrodes  of  an  arc  lamp  such  that  the  arc  may  be  properly 
deflected  by  means  of  a  magnet.  The  magnet  is  connected 
to  the  feeder  mechanism  in  such  a  manner  that  its  position 


is  automatically  changed  to  compensate  for  the  change  in  the 
position  of  the  arc  produced  by  the  decrease  in  the  electrodes 
as  they  waste  away.  The  arc  is  so  deflected  as  to  remain 
substantially  horizontal,  or  to  be  bowed  downwardly. 


Murgas  Wireless  Telegraph  Transmitter. 


The  accompanying  illustration  shows  an  arrangement  of  wire¬ 
less  telegraph  transmitter  apparatus  disclosed  in  a  patent  issued 
Jan.  14  to  Rev.  Joseph  Murgas.  A  direct-current  generator  with 
constant  field  excitation  is  connected  in  circuit  with  an  induct¬ 
ance  coil,  a  spark-gap  and  a  contact-key.  Shunted  across  the 


MURGAS  WIRELESS  TELEGRAPH 


TRANSMITTER  CIRCUITS. 


H 


spark-gap  is  a  series  circuit  containing  a  variable-turn  in¬ 
ductance  coil,  a  variable-capacity  condenser,  and  the  primary  of 
transformer;  the  secondary  of  the  transformer  is  connected  to 
another  circuit,  which  includes  a  spark-gap  the  terminals  of 
which  are  connected  respectively  to  the  antenna  and  the  earth. 
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When  the  circuit  key  is  closed,  a  spark  is  produced  across  the 
air-gap  in  this  circuit  after  the  condenser  has  been  fully  charged. 
When  the  spark  is  formed,  the  condenser  discharges  and  pro¬ 
duces  oscillations  in  the  transformer  and  in  the  antenna  circuit. 
The  inductances  and  the  capacity  are  adjusted  for  syntonism  at 
the  desired  transmitting  frequency. 


I ) irect-  C urrent  T ransformation . 


.A.  patent  issued  Jan.  21  to  Dr.  E.  Weintraub  discloses  means 
for  the  conversion  of  direct-current  of  one  voltage  into  direct- 
current  of  another  voltage  without  the  use  of  apparatus  with 
parts.  One  of  the  links  in  the  chain  of  transformation  circuits 
is  a  circuit  carrying  alternating-current,  so  that  the  trans¬ 
portation  of  the  energy  may  be  accomplished  at  high  e.  m.  f . 
Use  is  made  of  two  mercury-vapor  converters,  one  of  which 
transforms  direct-current  into  alternating-current,  and  the 
other  rectifies  the  alternating-current. 

Principal  interest  centers  in  the  former  converter,  which  is 
shown  to  the  right-hand  in  the  accompanying  illustration. 
There  are  two  mercury  anodes  and  one  mercury  cathode 
located  at  the  bottom  of  an  exhausted  glass  receptacle.  Dur¬ 
ing  operation  the  arc  oscillates  back  and  forth  between  the 
two  anodes  and  continuously  to  the  cathode,  at  a  frequency  of 
from  three  to  ten  pulsations  per  second.  The  shifting  of  the 
arcs  is  attributed  by  the  inventor  to  the  fact  that  when  a 
mercury-vapor  arc  starts  from  one  anode  its  resistance  so 
increases  as  to  become  greater  than  the  resistance  of  the  path 
between  the  cathode  and  the  other  anode.  The  arc,  therefore, 
shifts  over  to  the  other  anode,  and  the  phenomenon  is  con¬ 
tinuously  repeated. 

It  has  been  found  that  the  rate  at  whicli  the  arc  shifts  be¬ 
tween  the  anodes  may  be  greatly  increased  by  driving  the  arc 


which  emanates  from  the  cathode  spot,  by  electromagnetic 
means,  back  and  forth  so  that  it  is  first  nearer  to  one  anode 
than  to  the  other,  then  nearer  to  the  latter  than  to  the  first, 
and  so  on.  .\s  indicated  in  the  illustration,  two  electromagnets 
are  so  located  that  the  magnetic  field  produced  by  each  extends 
across  one  of  the  spaces  between  the  cathode  anti  the  elec¬ 
trodes. 


Ventilated  Induction  Motor. 


In  the  design  of  induction  motors  it  is  desirable  that  pro¬ 
vision  be  made  for  supplying  a  sufificient  volume  of  air  against 
the  active  parts  for  the  purpose  of  keeping  them  cool.  In 
order  to  obtain  the  maximum  output  from  a  motor  structure 
it  is  necessary  that  rotor  be  so  constructed  as  to  produce  the 
maximum  cooling  effect  w’hen  in  rotation.  Constructional  de- 

i 


tails  for  obtaining  the  desired  results  are  disclosed  in  a  patent 
issued  Dec.  3,  to  Mr.  B.  Behrend.  It  will  be  noted  from 
the  accompanying  illustrations  that  radial  blades  are  located  in 
an  advantageous  position  for  cooling  the  rotor  and  stator,  since 
they  are  near  the  conductor  bars,  in  contact  with  the  laminae. 


FIGS.  I  AND  2. — DEHREXn  INDUCTION  MOTOR. 


and  between  the  laminae  and  portions  of  the  end  rings.  The 
latter  portions  do  not  interfere  with  the  circulation  of  the  air, 
but  guide  it  outward. 


Cias-Engine  Efficiency. 


In  a  paper  presented  before  the  British  Institution  of  Civil 
Engineers,  Mr.  Dugald  Clerk  gave  the  following  results  of 
the  test  of  a  Stockport  gas  engine,  ins.  diameter  by  13  ins. 
stroke,  developing  about  5  horse-power : 

Foot-pounds.  Per  cent. 


Indicated  work  . 2690  22.0 

Heat  lost  on  explosion  and  expansion . 3880  31.7 

Heat  present  in  gases  at  exhaust  . 5350  43.7 

Heat  lost  on  compression .  320  2.6 


15.7  11.  T.  U.  =  12,240  100.0 

London  illuminating  gas  was  used,  and  owing  to  the  small 
size  of  the  engine,  the  heat  losses  were  large. 


The  Washington,  Baltimore  &  Annapolis 
Single-Phase  Railway. 

Considerable  information  concerning  the  plans  of  the  Wash¬ 
ington,  Baltimore  &  .Annapolis  Railway  Company,  with  refer¬ 
ence  to  the  electrical  equipment  of  the  railways  between  the 
places  indicated,  was  given  on  page  712  of  our  issue  for  Oct.  13, 
1906.  The  route  has  been  graded  for  the  whole  distance,  and 
track  has  been  laid  over  most  of  the  route.  In  fact,  the  work 
has  so  far  progressed  that  the  22-mile  section  between  Wash¬ 
ington  and  Xaval  Academy  Junction,  and  the  14-mile  section 
from  the  latter  point  to  .Annapolis,  were  opened  for  the  public 
on  Feb.  7,  1908.  Only  a  small  part  of  the  trolley  wire  is  in 
place  along  the  l6-mile  section  from  .Naval  .Academy  Junction 
to  Baltimore,  but  the  work  of  erection  is  being  carried  rapidly 
forward.  We  are  able  to  give  below  certain  details  that  were 
not  available  for  publication  when  our  former  description  ap¬ 
peared. 

The  overhead  trolley  line  is  of  the  single-catenary  construc¬ 
tion.  Although  the  poles  along  the  double-track  portion  of  the 
route  are  placed  in  pairs  across  the  tracks,  the  side-bracket 
arrangement  is  used  throughout.  Instead  of  the  usual  pipe  for 
supporting  the  insulators,  use  is  made  of  T-iron  secured  in 
lugs  on  the  poles,  and  held  in  position  by  a  single  iron  rod 
braced  from  near  the  top  of  the  pole.  Where  the  track  is  laid 
double,  the  two  poles  on  opposite  sides  are  held  together  at  the 
desired  distance  of  separation  by  means  of  an  iron-wire  cable 
containing  a  wooden  strain  insulator  at  the  center.  This  insu¬ 
lator  has  been  inserted  to  insure  safety  to  linemen  when  work¬ 
ing  with  the  wire  over  one  track  while  the  other  is  in  use.  The 
two  poles  are  drawn  apart  by  guy  wires,  so  that  the  completed 
structure  possesses  great  rigidity  as  to  location,  but  the  contact 
wire  provides  a  considerable  element  of  flexibility  by  reason  of 
the  catenary  suspension.  There  is  used  at  each  pull-off  a  link 
porcelain  insulator,  which  in  some  cases  is  reinforced  with  a 
wooden  strain  insulator  in  series  therewith.  The  insulator 
which  supports  the  messenger  wire  is  of  the  double-cloaked 


brown  porcelain  type,  containing  a  groove  on  top  in  which  the  sub-station  consists  of  two  670-hp,  6600-volt,  two-phase  syn- 

wire  is  placed  along  tangents,  and  a  groove  around  the  sides,  chronous  motors  driving  two  300-kw  commutating-pole  direct- 

on  the  inner  side  of  which  the  wire  is  supported  along  curves,  current  generators.  The  latter  machines  are  compound-wound 

This  insulator  is  so  proportioned  that  it  will  not  be  destroyed  for  an  e.  m.  f.  of  from  550  to  600  volts.  Each  motor-generator 

when  subjected  to  the  inevitable  blow  from  the  small  boy.  The  set  is  provided  with  a  direct-current  generator  for  supplying 

section  insulators  in  the  contact  and  messenger  wires  are  of  exciting  current  to  the  synchronous  motor.  The  motors  are 

novel  design.  Each  one  is  provided  with  an  inner  insulating 
runner  which  serves  for  guiding  a  wheel  trolley,  and  two  outer 
runners  which  were  provided  for  use  in  case  a  pantagraph  trol¬ 
ley  were  adopted  at  a  later  date,  and  which  insures  the  desired 
strength  for  the  insulator.  The  section  insulators  are  rigidly 
supported  from  the  bracket  arm  by  means  of  double  porcelain 
insulators.  .“Vt  overhead  bridges,  the  supporting  insulators,  with 
tlie  messenger  wire,  are  surrounded  by  an  iron  trough,  w’hich  is 
permanently  connected  to  earth. 

For  the  purpose  of  protecting  the  trolley  wire  from  static 
disturbances  due  to  lightning,  a  galvanized  iron  wire  is  sup¬ 
ported  along  the  top  points  of  each  pole  line;  this  wire  is  con¬ 
nected  to  earth  at  convenient  intervals.  The  railway  com¬ 
pany  maintains  its  own  telephone  circuit  placed  on  cross-arms 
on  the  side  poles.  Extra  precaution  is  taken  to  insure  that  a 
l>crson  using  the  telephone  shall  not  be  injured  in  case  the 
telephone  wire  should  come  in  contact  with  the  trolley  wire,  or 
a  low-resistance  path  should  be  formed  between  the  two.  There 
is  no  direct  metallic  connection  between  the  telephone  instru¬ 
ments  and  the  telephone  lines.  Each  instrument  is  inductively 
.issociated  with  the  line,  an  insulating  transformer  designed  to 
withstand  25,000  volts  between  coils  being  used  for  this  purpose. 


■SKCTIOX  IXSUI..\TORS  SEP.\kATI.\C  66oO-\  OI.T  SINGLE  TROL¬ 
LEY  FROM  ()6o-VOLT  IKIfllLE  TROLI.EV. 


Ijrought  up  to  speed  as  two-pliase  induction  motors  at  reduced 
voltage.  It  will  be  noted  that  one  phase  of  the  motor  when 
operated  two-phase  receives  energy  over  the  track  circuit  from 
Washington,  while  the  energy  for  the  other  phase  comes  by  a 
more  direct  electrical  route  over  the  33.000-volt  transmission 
circuit.  Even  if  no  cars  were  in  use  along  the  railway  be¬ 
tween  Washington  and  the  sub-station,  tliere  would  be  a  con¬ 
siderable  unbalance  in  the  load  on  the  two  circuits  when  the 
synchronous  motor  was  heavily  loaded,  due  to  the  difference 
in  the  effective  impedances  in  the  circuits  of  tlie  two  phases: 
the  unbalance  evidently  becomes  much  greater  when  cars  are 
in  use.  However,  the  synclironous  motor  possesses  the  advan- 
t.'igeous  feature  of  supplying  a  flexible  coupling  between  the 
two  phases,  so  that  it  tends  to  maintain  the  e.  m.  f.  on  the  over¬ 
loaded  phase,  to  equalize  the  loads  on  the  two  circuits  and  to 
improve  the  power-factor  when  the  excitation  is  properly  ad¬ 
justed.  The  motors  were  not  installed  to  perform  these  duties, 
and  may  seldom  be  used  for  the  purpose;  their  chief  function 


riG.  1. — VIEW  OF  SINGLE-CATENARY  CONSTRUCTION  ALONG  IKIUBLE 
TRACK  ROAD. 

I'he  central  e.  m.  f.  point  of  both  the  line  side  and  the  instru¬ 
ment  side  of  each  transformer  is  permanently  grounded,  so  that 
all  danger  of  a  potential  rise  at  the  instruments  has  been 
eliminated. 

The  poles  are  spaced  at  intervals  of  150  ft.  on  tangents.  The 
hangers  which  support  the  contact  wire  from  the  messenger 
cable  are  placed  16%  ft.  apart,  so  that  there  are  nine  hangers 
between  adjacent  poles.  A  half-turn  gripping  arrangement  on 
the  top  of  the  hanger,  combined  with  a  clamping  device  at  the 
bottom,  allowed  the  hangers  to  be  placed  with  great  rapidity. 
In  fact,  by  the  use  of  four  box  cars  for  platform  for  the  line¬ 
men,  as  many  as  4  miles  of  line  have  been  erected  in  a  single 
day. 

Many  unique  .schemes  are  embodied  in  the  transmission  sys¬ 
tem.  Energy  is  obtained  from  the  Potomac  Power  Company  at 
(KXX)  volts,  three-phase.  By  means  of  seven  8oo-kw  T-connected 
transformers  the  energy  is  converted  into  two-phase;  the 
e.  m.  f.  of  one  phase  is  6600  volts,  that  of  the  other  33,00c 
volts.  The  former  phase  is  connected  to  the  catenary  trolley 
system  from  Washington  to  Naval  Academy  Junction,  while 
the  latter  is  connected  to  a  single-phase  33,000-volt  transmission 
line  running  to  a  motor-generator  and  transformer  sub-station 
at  Naval  Academy  Junction.  In  the  sub-station  there  are  four 
800-kw  transformers  which  reduce  the  e.  m.  f.  from  33,000  to 
6600  volts.  Energy  is  fed  at  the  latter  voltage  to  the  trolley 
lines  running  to  Baltimore  and  to  .Annapolis. 

The  revolving  machinery  in  the  Naval  Academy  Junction 


FIG.  3. — TRANSFORMERS  AND  SYNCHRONOUS  MOTOR-GENERATOR  SETS 
IN  NAVAL  ACADE.MY  JUNCTION  SUB-STATION. 

is  to  drive  the  direct-current  generators  for  supplying  energy 
at  low-voltage  to  the  cars  throughout  the  shop  yards  at  Naval 
.\cademy  Junction  and  to  stationary  motors  used  in  the  repair 
shops.  At  the  present  time  the  motors  are  run  as  single-phase 
machines,  after  having  been  brought  up  to  speed  as  two-phase 
machines. 
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Although  there  are  no  circuits  which  can  be  considered 
strictly  as  transmission  lines  to  connect  Baltimore  and  Anna¬ 
polis  with  the  Naval  Academy  sub-station,  yet  energy  will  be 
transmitted  from  the  sub-station  to  both  of  these  points.  The 
transmission  will  be  accomplished  over  the  6600-volt  trolley- 
and-rail  circuit,  single-phase,  self-starting,  split-phase  syn¬ 
chronous  motors  being  used  to  drive  direct-current  generators 


permanently  in  series.  However,  during  the  actual  starting 
period  with  alternating  current  the  machines  are  connected  as 
plain  repulsion  motors,  and  they  are  gradually  converted  to 
compensated-series  motors  as  the  speed  increases.  There  are 
six  points  on  the  controller,  each  of  which  is  an  efficient  run¬ 
ning  point  for  a  certain  speed. 

Each  pair  of  motors  is  supplied  with  energy  from  its  own 
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in  sub-stations  located  at  Annapolis  and  at  Baltimore.  In  each 
of  these  sub-stations  there  will  be  installed  two  300-kw  motor- 
generator  sets,  the  former  to  supply  direct  current  to  a  No.  4-0 
double  overhead  trolley  system,  and  the  latter  to  feed  direct 
current  at  600  volts  to  two  single  No.  3-0  circuits  with  track 
return.  It  is  evident  that  the  synchronous  motors  will  assist  in 
maintaining  the  voltage  along  the  route. 


oil-insulated,  self-cooling  auto-transformer.  In  fact,  the  alter¬ 
nating-current  equipment  on  each  four-motor  car  can  be  con¬ 
sidered  as  two  two-motor  equipments  operated  simultaneously 
from  one  master  controller.  The  common  circuits  for  the  two 
equipments  include  a  high-tension  explosive  type  fuse,  a  choke- 
coil  and  a  main  circuit  oil-switch,  with  magnetically  operated 
tripping  and  closing  device;  the  latter  device  receives  its  energy 


FIG.  5. — MILEAGE  AM)  COPPER  DIAGRA.M  OF  WASHINGTON,  BALTIMORE  &  ANNAPOLIS  SINGLE-PHASE  RAILWAY. 


The  motors  are  of  the  series-repulsion  type,  and  differ  in 
no  essential  detail  from  the  machine  described  on  page  144  of 
our  issue  for  Jan.  18.  There  are  four  General  Electric  A-603 
125-hp  motors  per  car.  During  direct-current  operation  the 
four  motors  are  connected  in  series  and  subjected  to  plain  rheo¬ 
static  control.  During  alternating-current  working  the  motors 
are  controlled  in  two  pairs,  each  consisting  of  two  motors 


from  a  special  auxiliary  transformer  which  remains  active  even 
when  the  main  switch  is  open.  The  high-tension  circuits  lead¬ 
ing  from  the  trolley  poles  to  the  auto-transformers  are  placed 
in  an  asbestos-lined  compartment,  which  can  conveniently  be 
inspected  at  any  time.  The. fuses  and  switches  for  the  low- 
tension  circuits  are  placed  in  a  similar  compartment  in  one  of 
the  vestibules. 
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When  the  railway  system  has  been  completed  there  will  be 
32  route  miles  of  main  line,  double-track,  6600-volt  No.  4-0  cir¬ 
cuit  from  Washington  to  Baltimore,  and  14  miles  of  single- 
track  No.  4-0  circuit  at  the  same  voltage  from  the  main  line  to 
.Annapolis;  in  Annapolis  there  will  be  .85  mile  of  double  trol¬ 
ley,  6oo-volt  direct-current  No.  4-0,  in  Baltimore  3.06  miles  of 
No.  3-0  single  trolley  circuit  in  Baltimore,  8.32  miles  of  over¬ 
head  and  5.54  miles  of  underground  slot-conduit,  6(K)-volt  di¬ 
rect-current  railway  circuit  in  Washington. 

The  Roberts  &  Abbott  Engineering  Company,  of  Cleveland, 
Ohio,  have  acted  as  consulting  engineers  for  the  entire  installa¬ 
tion.  The  motor  equipment  of  the  cars  and  the  electrical 
equipments  of  the  line  and  sub-stations  were  supplied  by  the 
General  Electric  Company.  We  are  indebted  to  Mr.  J.  N. 
Shanahan,  of  the  Washington,  Baltimore  &  Annapolis  Railway 
Company,  for  numerous  courtesies  extended  during  the  prepara¬ 
tion  of  this  article. 


CURRENT  NEWS  AND  NOTES. 

ELECTRICITY  IN  STEEL  MILLS. — At  the  session  of  the 
.\merican  Institute  of  Mining  Engineers,  which  will  be  held  in 
the  Engineering  Societies’  Building,  New  York,  on  Feb.  18,  Mr. 
1).  B.  Rushmore,  of  Schenectady,  will  read  a  paper  on  “Electric 
Power  in  Steel  Mills.” 


.-1  CORRECTION. — In  the  letter  by  Mr.  D.  C.  Carpenter  on 
the  “Rolling  of  Thunder,”  printed  on  page  306  of  the  issue 
dated  Feb.  8,  the  final  sentence  should  read  as  follows:  “If 
the  echo  from  one  part  of  a  flash  reached  the  listener  before 
the  sound  which  came  direct  had  ceased,  the  echo  would  be 
superimposed  upon  the  latter.”  The  words  italicized  were 
omitted  in  printing. 


IRISH  TECHNICAL  EDUCATION.— \n  December  the  city 
of  Belfast  formally  opened  its  Municipal  Technical  Institute, 
the  building  of  which  cost  $500,000,  and  which  has  a  permanent 
maintenance  income  of  $80,000  per  annum.  Among  the  depart¬ 
ments  are  a  course  in  mechanical  engineering,  and  another  one 
in  physics  and  electrical  engineering.  There  are  also  day 
courses  in  electrical  and  mechanical  engineering. 


LICENSING  ELECTRICAL  CONTRACTORS.— Mr.  A.  C. 
Masters,  president  of  the  Ohio  Electrical  Contractors’  Associa¬ 
tion,  and  Mr.  M.  W.  Hansen,  director  of  the  National  Electrical 
Contractors’  Association,  have  appeared  before  the  committee 
on  manufacturers  of  the  House  of  Representatives  of  Ohio  to 
urge  the  passage  of  the  Reynolds  bill  which  is  designed  to 
create  a  state  board  to  examine  and  license  electrical  contrac¬ 
tors.  It  is  said  that  the  fee  will  probably  be  reduced  from  $100 
to  $50  for  the  first  year's  license  and  the  bill  recommended  for 
passage. 


WEATHERING  OF  CO^L.— Bulletin  No.  i;  of  the  Engi¬ 
neering  Experiment  Station  of  the  University  of  Illinois  is  on 
“The  Weathering  of  Coal,”  the  authors  being  Messrs  S.  W. 
Parr  and  N.  D.  Hamilton.  The  bulletin  relates  t©  the  losses  in 
fuel  values  which  accompany  storage  under  various  conditions. 
The  results  of  tests  open  a  way  for  a  better  understanding  of 
matters  pertaining  to  weathering,  spontaneous  combustion  and 
other  difficulties  which  attend  the  storage  of  coal  in  large 
masses.  Deterioration  was  studied  with  samples  maintained  in 
the  open  air,  under  cover  at  varying  temperatures,  in  air¬ 
tight  containers,  and  in  the  submerged  conditions. 


MUNICIPAL  PLANT  COMMERCIAL  SERVICE.— \x\  a 
hearing  before  the  Ohio  Legislature  on  a  bill  relating  to  the 
supply  of  commercial  service  by  municipal  plants,  Mr.  G.  L. 
Gaskill,  secretary  of  the  Ohio  Electric  Light  Company,  stated 
that  of  the  113  municipal  lighting  plants  in  the  state,  82  are 
in  towns  of  less  than  12,000  population.  Fifty-two  of  the 
municipalities  have  stated  to  him  that  they  are  selling  current 


at  cents  per  kw-hour,  which,  he  said,  meant  financial  ruin 
to  them.  This  has  been  proven  by  the  towns  that  have  gotten 
into  trouble  in  the  past  and  disposed  of  their  property.  Time 
will  always  tell,  as  municipal  plants  are  never  operated  with  the 
same  degree  of  economy  that  private  plants  are.  He  advocated 
an  amendment  whereby  if  municipalities  are  empowered  to 
engage  in  commercial  service  they  shall  be  required  to  fix  a 
rate  commensurate  with  the  cost  of  production.  The  plan  was 
also  advocated  of  referring  the  question  of  establishing  light 
plants  to  a  vote  of  the  people,  a  two-thirds  majority  to  carry. 


A.  I.  E.  E.  DINNER. — The  annual  dinner  of  the  .\mcrican 
Institute  of  Electrical  Engineers  will  be  given  Feb.  19  at  the 
Waldorf-Astoria.  The  price  per  plate  will  be  $5,  not  including 
wine  or  cigars.  As  usual,  ladies  will  be  present.  The  dinner 
will  be  designated  the  “Public  Service  Dinner,”  and  responses 
to  toasts  will  be  made  by  men  prominently  identified  with  public 
service  utilities.  Acceptances  of  invitations  have  been  received 
from  Chairman  Stevens,  of  the  Public  Service  Commission : 
President  Shonts,  of  the  Interborough  Rapid  Transit  Company, 
and  Messrs.  C.  R.  Huntley,  C.  P.  Steinmetz,  B.  A.  Behrend  and 
Walter  C.  Kerr.  The  presence  is  expected  of  President  dowry, 
of  the  Western  Union  Telegraph  Company;  Mr.  George  G. 
Ward,  general  manager  of  the  Commercial  Cable  Company: 
President  Dudley  Farrand,  of  the  National  Electric  Light  As¬ 
sociation  ;  President  Alex.  Dow,  of  the  Edison  Illuminating  Com¬ 
panies  Association,  who  have  been  invited  as  guests,  together 
with  representatives  of  the  New  York  Telephone  Company, 
New  York  Edison  Company,  Commonwealth  Edison  Company, 
Boston  Edison  Company  and  Philadelphia  Electric  Company. 


COMPARATIVE  TESTS  OF  INCANDESCENT  LAMPS. 
— Bulletin  No.  19  of  the  Engineering  Experiment  Station  of  the 
University  of  Illinois  gives  a  comparative  study  by  Mr.  T.  H. 
.\mrine  of  the  electrical  characteristics,  life,  candle-power 
maintenance,  horizontal  and  vertical  distribution  and  cost  of 
operation  of  carbon,  graphitized  carbon  and  tantalum  filament 
lamps  under  both  good  and  poor  conditions  of  operation.  It 
is  based  upon  a  series  of  tests  in  which  particular  attention  was 
paid  to  obtain  exactly  similar  conditions  for  the  three  types  of 
lamps  in  order  to  give  a  fair  basis  of  comparison  between  types. 
In  explaining  the  reason  for  the  high  efficiency  of  the  newer 
lamps  a  study  is  made  of  curves  plotted  between  “filament  tem¬ 
peratures”  and  “candle-power  per  .square  inch  of  filament  area,” 
and  between  “watts  per  candle-power”  and  “filament  tempera¬ 
ture.”  A  consideration  of  these  curves  leads  to  the  conclusion 
that  the  increase  in  efficiency  of  the  graphitized  over  that  of 
the  carbon  filament  is  due  almost  equally  to  higher  filament 
temperature  and  to  selective  radiation,  while  for  the  tantalum 
lilament  it  is  due  almost  wholly  to  higher  temperatures 


A  REMARKABLE  BOILER. — .\  circular  iroin  one  who 
styles  himself  “Inventing  .Architect,”  sets  forth  the  claims  for 
a  boiler  which,  it  is  stated,  will  give  “four  to  live  times  more 
strength  than  formerly  with  same  coal,”  and  which  will  render 
it  useless  to  extract  electricity  direct  from  coal,  as  the  new 
boiler  will  raise  the  efficiency  of  steam-power  production  to 
too  per  cent  from  the  present  15  per  cent.  The  inventor  says; 
“My  invention  recreates  steam  power  and  makes  it  the  Im- 
perator  and  the  Pontif ex-Maximus  of  all  motor  power,  and  it 
is  the  only  economical  generator  of  electricity.  Being  a  man  of 
a  so-calle<l  all-round  high  education  and  being  very  quick  to 
see  a  weak  point  in  our  ever-advancing  technical  age,  I  like 
to  cure  it,  as  a  matter  of  course,  and  I  think  people  who  say 
‘Let  good  enough  be  well  enough’  should  be  awakened  from 
their  lazy  sleep.  The  latest,  but  weak  substitutes,  for  the  good 
old  reliable  steam  power,  I  mean  the  gas  and  hot  air  engines, 
the  oil  engines,  motors,  etc.,  will  consequently  find  an  early 
grave  in  the  rust-hill  cemetery  as  soon  as  my  Optimo  boiler 
appears  on  the  high  plane  of  modern  industry.”  The  reader  is 
asked  to  send  $2  for  “the  secret,”  and  is  cautioned  to  remit  only 
by  express. 
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AMERICAN  SOCIETY  OF  MECHANICAL  ENGI¬ 
NEERS. — The  spring  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  at  Detroit,  Mich.,  June  23, 
24,  25  and  26  of  this  year. 


IOWA  ELECTRICAL  ASSOCIATION. — The  next  conven¬ 
tion  of  the  Iowa  Electrical  Association  will  be  held  at  the 
Hotel  Savery,  Des  Moines,  la.,  April  22  and  23.  Mr.  W.  N. 
Reiser,  Des  Moines,  is  the  secretary. 

NATIONAL  ELECTRICAL  CONTRACTORS’  ASSOCIA¬ 
TION. — The  next  meeting  of  the  National  Electrical  Con¬ 
tractors’  Association  will  be  held  at  Chicago,  July  15  next. 
Mr.  W.  H.  Morton,  Utica,  N.  Y.,  is  the  secretary. 


NATIONAL  ELECTRICAL  TRADES  ASSOCIATION.— 
'I'he  ninth  annual  meeting  of  the  National  Electrical  Trades 
Association  will  be  held  in  Philadelphia,  June  ii  next.  Mr. 
hrederic  P.  Vose,  Marquette  Building,  Chicago,  is  secretary. 


MISSOURI  CONVENTION. — Secretary  Chas.  Z.  Pierson, 
of  the  Missouri  Electric  Light,  Gas  and  Street  Railway  Asso¬ 
ciation,  announces  that  the  next  meeting  of  that  association 
will  be  held  at  the  Marquette  Hotel,  St.  Louis,  April  23,  24 
and  25  next.  The  secretary’s  address  is  St.  Charles,  Mo. 


SOUTHWESTERN  ELECTRICAL  &  GAS  ASSOCIA¬ 
TION. — The  next  meeting  of  the  Southwestern  Electrical  &  Gas 
Association  will  be  held  in  El  Paso,  Tex.,  some  time  during 
March,  the  exact  date  not  yet  having  been  determined.  Mr. 
R.  B.  Stichter,  Juanita  Building,  Dallas,  Te.x.,  is  the  secretary. 


UNDERWRITERS’  NATIONAL  ELECTRICAL  ASSO- 
CLITION. — The  general  meeting  of  the  Electrical  Committee 
of  the  Underwriters’  National  Electrical  Association  will  be 
lield  March  25  and  26  at  the  rooms  of  the  New  York  Board  of 
P'ire  Underwriters,  32  Nassau  Street.  New  York.  Mr.  C.  M. 
Goddard,  55  Kilby  Street,  Boston,  is  secretary  of  the  com¬ 
mittee. 


MEETING  OF  THE  .1.  I.  E.  E. — The  ne.xt  meeting  of  the 
. American  Institute  of  Electrical  Engineers  will  be  held  in  the 
auditorium,  haigineering  Societies  Building,  West  Thirty- 
Ninth  Street,  New  York,  at  8  p.  m.,  Friday,  Feb.  14.  Papers 
relating  to  the  rotary  converter  will  be  read  by  W.  L.  Waters, 
of  Pittsburg,  and  C.  W.  Stone  and  J.  E.  Woodbridge,  of 
Sdienectady. 


JAPANESE  ELECTRICAL  DEVELOPMENT.— 
ing  to  the  Tribune,  of  Minneapolis,  Minn.,  Mr.  William  de 
La  Barre,  engineer  and  manager  of  the  St.  Anthony  Falls 
Water  Power  Company,  of  that  city,  has  declined  a  flattering 
offer  to  take  charge  for  a  New  York  engineering  firm  of  its  in¬ 
terests  in  Japan  Iiaving  relation  to  water-power  electrical  de¬ 
velopment  in  tliat  country. 


LODGE’S  LATEST. — Sir  Oliver  Lodge  in  a  recent  lecture 
before  the  Ruskin  Society  came  out  strongly  in  favor  of  the 
science  of  ghosts, -or  to  use  his  own  expression,  “the  science  of 
the  immaterial,’’  which  he  compares  favorably  with  the  “science 
of  the  material.’’  He  even  goes  so  far  as  to  say  that  “it  might 
l)e  as  possible  for  one  mind  to  use  another  brain  as  for  an 
author  to  use  another  man’s  desk.’’ 


ILLINOIS  UNII’ERSITY  GRADUATE  SCHOOL.— The: 
Graduate  School  of  the  University  of  Illinois  w’as  formally 
opened  Feb.  4  and  5  with  appropriate  ceremonies.  Among 
those  who  delivered  addresses  were  President  G.  Stanley  Hall, 
of  Clark  University;  Dean  West,  of  Princeton;  Prof.  C.  H. 
Moore,  of  Harvard;  President  Rammelkainp,  of  Illinois  Col¬ 


lege;  President  McClelland,  of  Knox  College,  and  Profs. 
Noyes,  Greenough  and  Kinley,  of  the  university.  Prof.  Kinley 
is  dean  of  the  Graduate  School,  which  is  the  first  in  the  Middle 
West  to  receive  a  special  appropriation  from  a  Legislature, 
namely,  $50,000  a  year  for  two  years  for  development  of  the 
work. 


OHIO  MUNICIPALITIES  CANNOT  SUPPLY  COM¬ 
MERCIAL  LIGHTING.— The  Supreme  Court  of  Ohio  has  de¬ 
cided  the  case  of  Robert  H.  Jackson  against  the  city  of  Nelson- 
ville  adversely  to  the  municipality,  declaring  that  it  has  no  right 
to  furnish  electrical  energy  for  private  purposes.  The  decision 
is  that  the  law  providing  for  furnishing  lighting  and  power  cur¬ 
rent  by  municipalities  was  repealed  some  years  ago,  and  that 
no  other  law  has  been  enacted  to  take  its  place.  This  decision 
affects  other  plants  in  the  state. 


NIAGARA  FALLS  POWER  UTILIZATION  .—The  Burton 
law,  which  governs  the  disposition  of  the  waters  of  the  Ameri¬ 
can  Niagara  Falls,  expires  in  about  a  year  and  a  half,  and  the 
interests  affected  are  strongly  opposing  its  re-enactment  by 
Congress.  The  law  was  a  temporary  measure  to  be  superseded 
by  a  treaty  on  the  subject  between  the  United  States  and 
Canada,  which  was  intended  to  cover  also  the  disposition  of 

other  waters  forming  a  boundary  line  between  the  two  coun¬ 
tries.  As  this  agreement  has  not  yet  been  arrived  at,  it  has 

been  proposed  to  extend  the  law  for  a  period  of  ten  years. 

.\mong  the  reasons  offered  against  such  extension  is  that  the 
Canadians,  because  such  a  large  part  of  the  falls  are  on  the 
Canadian  side  of  the  Niagara  River,  have  been  dilatory  in  the 
matter  of  a  treaty,  and  it  is  claimed  that  should  the  law  be  re¬ 
enacted,  there  will  be  greater  incentive  to  delay  in  execution 
of  a  general  treaty  on  the  part  of  the  Canadians. 


SMOKE  CONSUMPTION.— The  U.  S.  Geological  Survey 
has  printed  a  preliminary  report  by  D.  F.  Randall  on  “The 
Burning  of  Coal  Without  Smoke  in  Boiler  Plants,’’  to  which  is 
attached  a  bibliography  of  the  subject.  The  prevention  of 
smoke  is  considered  under  the  heads  of  feasibility,  the  princi¬ 
ples  of  smokeless  combustion,  proper  furnace  equipment,  diffi¬ 
culty  in  securing  perfect  combustion  and  indirect  methods  of 
smoke  abatement.  In  a  summary  it  is  stated  that  well-designed 
furnaces  may  be  expected  to  give  smokeless  combustion  when 
burning  a  suitable  coal,  except  under  the  following  unfavorable 
conditions :  When  fires  are  built ;  when  so  much  coal  is  burned 
on  the  grate  that  it  is  impossible  to  supply  sufficient  air  with¬ 
out  frequent  poking;  when  the  rate  of  combustion  is  suddenly 
increased,  as  when  more  coal  is  added  and  the  fires  are  poked 
to  get  up  pressure  in  short  time ;  when  the  fires  are  checked  by 
closing  doors  and  dampers,  thus  cutting  off  the  air  supply. 


PRODUCER-GAS  POWER  PLANTS.— \n  a  recent  collec¬ 
tion  of  papers  issued  by  the  U.  S.  Geological  Survey  is  in¬ 
cluded  an  account  by  Mr.  Robert  H.  Fernald  of  the  present 
status  of  the  producer-gas  power  plant  in  the  United  States. 
The  greater  portion  of  the  contents  is  given  up  to  a  report  of 
tests  on  producer  gas  made  at  the  government  test  plant  in 
St.  Louis.  As  a  result  of  a  visit  to  some  of  the  producer-gas 
power  plants  of  this  country,  Mr.  Fernald  expresses  the  opin¬ 
ion  that  the  plants  as  a  whole  are  giving  remarkable  satisfaction; 
that  the  most  serious  difficulty  seems  to  arise  from  lack  of  com¬ 
petent  operators  to  run  the  plants  rather  than  from  defects  or 
troubles  in  the  plants  themselves;  that  inexperienced  salesmen 
are  undoubtedly  to  blame  for  serious  misrepresentations  and 
misunderstandings;  and  that  the  neglect  shown  by  some  manu¬ 
facturers  with  respect  to  the  plants  that  have  been  installed  and 
paid  for  is  not  very  far-sighted.  His  final  conclusion  is  that  the 
situation,  as  a  whole,  at  the  present  time  seems  to  be  favorable 
to  the  producer-gas  plant,  not  only  as  to  cost  of  installation, 
operation  and  maintenance,  but  also  as  to  reliability,  and  he  pre¬ 
dicts  an  increase  in  the  use  of  this  form  of  power  within  the 
next  few  years  that  may  surpass  even  the  most  sanguine  hopes 
of  the  manufacturers. 
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Central-Station  Practice  at  New  Orleans,  La. 


The  New  Orleans  Railway  &  Light  Company  supplies  a 
city  of  about  350,000  inhabitants  with  electricity  for  all 
purposes.  The  growth  of  New  Orleans  in  the  past  few 
years  has  necessitated  a  continuous  policy  of  power-plant  exten¬ 
sion,  and  the  generating  and  distributing  system  which  has  been 
deTeloped  was  recently  described  in  these  columns.  It  is  in¬ 
tended  in  the  following  article  to  take  up  the  commercial  side 
of  the  situation  and  to  present  the  particulars  of  the  com¬ 
pany's  central-station  policy  in  connection  with  representative 
installations. 

New  Orleans  is  probably  the  largest  cotton,  sugar,  rice  and 
banana  market  in  the  United  States.  It  is  the  gateway  of  the 
Mississippi  Valley,  comprising  20  states  traversed  by  20,000 
miles  of  navigable  rivers  and  it  has  30  miles  of  dock  facili¬ 
ties.  It  is  one  of  the  largest  lumber  markets  in  the  country 
and  is  the  terminus  of  many  important  railroad  and  steamship 
lines.  Its  imports  are  already  sufficiently  large  to  rival  those  of 


KIC.  I. — FRUIT  CONVEYOR  AT  NEW  ORLIZANS  WHARF. 

some  of  the  cities  on  the  .Atlantic  seaboard.  Some  of  the  most 
highly  developed  equipment  ever  produced  for  the  efficient 
hauling  of  merchandise  and  agricultural  products  between  ships 
and  railroads  is  in  service  at  the  New  Orleans  docks,  and  oper¬ 
ated  by  central-station  energy.  The  results  obtained  show  that 
central  stations  in  other  cities  might  look  well  into  the  possi¬ 
bilities  of  cheap  handling  of  raw  materials  and  commercial 
products.  Besides  the  motor  applications  in  connection  with 
transportation,  several  factory  plants  have  been  equipped,  and 
many  retail  establishments  have  become  permanent  energy- 
users. 

Since  the  present  management  took  charge  of  the  company 
in  1902,  the  motor  load  has  increased  at  the  average  rate  of  20 
per  cent  per  annum.  This  has  been  due  to  progressive  solicit¬ 
ing  of  new  business  and  judicious  advertising.  On  Dec.  31, 
1907,  the  company’s  connected  commercial  load  was  the  equiva¬ 
lent  of  460,982  i6-cp  lamps,  and  of  this  connected  load,  23  per 
cent  represented  motor  business.  The  company  has  displaced 


a  large  number  of  steam  and  gasoline  engines,  and  is  supplying 
over  600  electric  signs  with  electricity.  The  base  rate  for 
energy  is  10  cents  per  kw-hour,  with  sliding  scale  discounts  ac¬ 
cording  to  long-hour  use,  heavy  loads  bringing  the  minimum 
charge  to  about  three  cents.  Signs  are  at  present  lighted  on  a 
flat  rate,  depending  upon  the  consumption  of  energy.  There 
was  but  one  electric  sign  on  the  company’s  service  in  1902. 
In  addition  to  operating  all  the  street  railway  lines  in  the  city 
the  company  provides  Edison  three-wire,  115  and  230-volt 
service  in  the  central  business  district,  lighting  service  at  2300 
volts,  and  a  street  arc  lighting  load  of  about  3000  constant- 
current,  7.5  ampere  lamps. 

Service  feed  wires  are  required  to  extend  2  ft.  outside  walls 
as  a  minimum,  and  the  company  does  not  carry  lines  over  house¬ 
tops  to  reach  outlets.  In  cases  where  the  customer  desires  to 
have  the  service  wires  enter  the  basement  or  cellar  of  a  build¬ 
ing  the  company  requires  the  wires  to  be  brought  up  outside 
the  building  in  steel  conduits  at  least  12  ft.  above  ground,  the 
conduit  being  provided  with  a  return  bend.  When  two  or  more 
meters  are  placed  on  one  service,  the  company  requires  the 
service  to  be  enclosed  in  steel  conduit  from  the  outside  of  the 
building  to  the  main  switch.  Separate  switches  are  provided 
to  control  each  meter.  In  large  office  buildings  requiring  six 
or  more  meters  on  each  floor  the  company  usually  arranges 


to  install  all  the  meters  for  one  floor  at  a  central  point,  the 
necessary  interior  distribution  being  arranged  for  at  the  cost 
of  the  customer. 

The  company  does  not  allow  lamps  of  increased  candle- 
power  to  be  substituted  on  consumer’s  circuits  without  its  con¬ 
sent,  and  in  case  of  damage  resulting  from  violation  of  this 
rule,  the  consumer  becomes  liable  for  injury  to  transformers  or 
meters  connected  with  his  installation.  The  company  supplies 
direct-current  at  230  volts  in  the  district  bounded  in  general 
by  the  Mississippi  River,  Howard  Avenue,  Liberty  and  Esplan¬ 
ade  Streets.  In  all  other  locations  the  electricity  supplied  is 
60-cycle,  alternating.  In  unusual  cases  for  contract  work  on  the 
streets,  motors  are  fed  from  the  railway  circuits  by  special 
arrangement. 

All  lighting  installations  are  single-phase  in  the  alternating- 
current  districts,  and  all  installations  less  than  1000  watts  are 
on  two-wire  circuits.  All  installations  of  1000  watts  or  more 
are  on  three-wire  circuits,  and  no  two-wire  circuit  is  allowed 
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to  carry  a  load  greater  than  1000  watts,  nor  is  any  three-wire 
branch  circuit  allowed  to  be  out  of  balance  more  than  that 
amount.  Ordinary  lamps  to  equip  all  the  outlets  in  the  installa¬ 
tion  are  furnished  free.  This  refers  to  standard  8,  16  and  32- 
cp  lamps,  with  clear  or  frosted  bulbs,  and  50  or  100-cp  lamps 
with  clear  bulbs.  Four  candle-power,  clear-bulb  lamps  are 
furnished  free  for  electric  signs,  but  not  for  household  use. 
Lamps  are  renewed  free  with  the  exception  of  Meridian  and 
high-efficicncy  lamps.  Tantalum  lamps  are  sold  for  60  cents 
each  and  are  renewed  for  40  cents.  Ordinary  arc  lamps  are 
supplied  and  maintained  free  of  charge  to  customers,  and  a 
monthly  guarantee  of  $1.00  is  required  on  each  arc  lamp  in¬ 
stalled.  On  an  incandescent  lamp  installation  of  one  to  10 
lamps  a  guarantee  of  $1.00  per  month  is  required,  on  10  to  20 
lamps  $1.50,  and  on  20  lamps  and  above,  $2.00.  On  motors 
the  guarantee  is  $1.00  per  horse-power  per  month  up  to  $5.00 
and  SO  cents  per  horse-power  on  sizes  above  this,  connected 
load.  Flaming  arcs  are  supplied  with  energy  at  the  regular 
incandescent  lighting  rates. 

In  the  direct-current  district  motors  of  one  horse-power  and 
smaller  are  wound  for  115  volts.  Motors  larger  than  one 
horse-power  are  wound  for  230  volts.  In  the  alternating-cur¬ 
rent  district,  motors  of  one  horse-power  and  less  are  designed 
for  operation  on  single-phase,  115-volt  circuits;  motors  larger 
than  one  horse-power  and  not  over  100  horse-power  are  designed 
for  three-phase,  230-volt  circuits.  Motors  rated  above  100 
horse-power  are  connected  to  three-phase,  550-volt  circuits. 
Where  lamps  are  connected  to  a  motor  circuit  the  lighting  rate 
applies  to  the  whole  circuit. 

Typical  establishments  supplied  with  electrical  energy  are 
rice  mills,  macaroni,  box,  shoe  and  can  factories,  planing  mills, 
printing  establishments,  the  six  principal  daily  newspaper  offices 
and  a  large  enameling  plant.  In  addition  to  these  there  are 
the  conveyor  equipments  at  the  steamship  docks.  Planing  mills 
find  it  cheaper  to  buy  energy  than  to  burn  refuse  wood. 

The  New  Orleans  factory  of  the  National  Enamelling  and 
Stamping  Company  was  formerly  operated  partly  by  steam, 
but  the  new  factory  is  run  entirely  by  motors;  the  connected 
load  reaching  about  400  horse-power.  The  motors  are  of  the 
three-phase.  General  Electric,  induction  type,  with  the  excep¬ 
tion  of  one  reserve  500-volt,  direct-current  motor  in  the  pump 
room.  There  are  two  electric  freight  elevators  in  the  plant, 
each  of  three  tons  lifting  capacity  at  a  speed  of  too  ft.  per 
minute.  Each  elevator  is  driven  by  a  20-hp  motor  mounted  in 
a  hatchway  on  the  roof.  The  stovepipe  department  and  the 
machine  shop  are  jointly  operated  by  a  15-hp  motor  making 
1200  r.  p.  m.  This  drives  small  presses,  rolls,  elbow  machinery, 
lathes,  grinders,  drills,  milling  machines  and  shapers  arranged 
in  groups.  All  the  motors  are  located  in  an  enclosed  space 
on  the  floor,  which  prevents  accidental  contact  with  either 
motors  or  wiring. 

The  tinware  department  is  equipped  with  a  30-hp,  900  r.  p.  m. 
motor  which  drives  18  wiring  presses,  stamping  presses,  double 
seamers  and  other  small  machines.  For  the  cutting,  stamping 
and  pressing  department  a  50-hp  motor  making  720  r.  p.  m. 
drives  23'  cutting  and  stamping  presses,  four  drawing  presses, 
six  lathes,  two  double  seaming  machines  and  two  wiring  ma¬ 
chines  for  galvanized  tubs  and  buckets.  The  pump  house  of 
the  factory  is  equipped  with  a  40-hp  air  compressor  driven  by 
an  induction  motor.  The  pump  is  rated  at  500  gals,  water  per 
minute  and  is  used  in  connection  with  an  8-in.  artesian  well 
800  ft.  deep.  There  are  also  a  Brooks  centrifugal  house  pump, 
driven  by  a  7.5-hp  motor,  and  a  Goulds  rotary  fire  pump, 
direct-connected  to  a  loo-hp  induction  motor  and  the  loo-hp 
direct-current  motor  mentioned  above.  The  motors  in  this 
plant  are  loaded  to  about  50  per  cent  of  their  rating. 

Other  prominent  consumers  are  the  .'\merican  Chicle  Com¬ 
pany,  chewing  gum  manufacturers,  which  has  a  connected  load 
of  20  horse-power;  the  Bedell  Iron  Works,  125  horse-power; 
the  Middleton  Baking  Company,  125  horse-power;  several  metal 
bed  companies  and  cracker  factories.  Steam  heat  is  sold  to  the 
Hibernia  Bank  Building  and  another  office  building  near  the 
company's  Edison  station  on  Baronne  Street.  The  United 


States  Marine  Hospital  and  the  Jackson  Barracks  are  also  sup¬ 
plied  wjth  electricity.  About  12  refrigerating  plants  are  connected 
to  the  company’s  circuits,  as  well  as  three  amusement  parks,  a 
large  number  of  nickel  moving-picture  shows  and  several  coffee 
importers.  The  total  output  of  the  company’s  stations  in  No¬ 
vember,  1907,  was  6,885,055  kw-hours,  of  which  the  street  rail¬ 
way  service  required  about  4495,000  kw-hours.  The  Whitney 
Iron  Works  installation  illustrates  a  case  where  steam  was 
inadequate  to  meet  the  demands  of  the  manufacturing  situation. 
This  company  has  begun  the  manufacture  of  steel,  and  the 
original  plant  did  not  have  power  enough  to  drive  the  blowers 
needed.  A  40-hp  and  a  75-hp,  230-volt  motor  outfit  was  in¬ 
stalled  and  the  work  is  now  being  properly  handled. 

A  representative  conveyor  installation  for  handling  bananas 
and  similar  cargoes  is  that  at  the  United  Fruit  Company’s 
Illinois  Central  Docks.  At  these  docks  four  Harris-Edelston 
conveyors  have  been  erected  by  Messrs.  Woodward,  Wight  & 
Company.  As  is  shown  in  tlie  accompanying  illustration,  each 
conveyor  consists  of  an  A-frame  of  steel  with  derrick  and 
booms,  mounted  on  a  movable  platform  with  trucks,  in  order 
that  the  conveyor  can  be  shifted  to  suit  the  positions  of  the 
hatchways  of  vessels  berthed  alongside  the  wharf.  On^an  end¬ 
less  canvas  belt  5  ft.  4  in.  long  are  spaced  70  pockets ;  the  spread 
of  the  pockets  being  36  in.  The  conveyor  belt  is  lowered  into 
the  vessel’s  hatchway  by  a  marine  leg  which  serves  as  a  frame 
for  the  former,  the  whole  leg  being  attached  to  the  main  boom 
of  the  hoist  by  a  steel  hanger  and  to  an  auxiliary  boom  by  a 
block  and  fall.  The  belt  is  loaded  by  hand  at  the  different 
deck  levels  and  carries  its  product  across  the  wharf  to  a  plat¬ 
form  belt  on  the  shore  end  of  the  equipment,  delivering  the 
fruit  on  the  platform  automatically.  Cloth  buffers  provided 
at  the  platform  prevent  injury  to  the  fruit.  From  the  platform 
on  the  docks  the  fruit  is  assorted  ami  distributed  to  the  cars  of 
fast  fruit  trains  which  are  made  up  on  spur  tracks  terminating 
near  the  conveyor. 

Each  conveyor  is  operated  by  a  15-hp  induction  motor,  and  this 
motor  lifts  the  main  boom,  operates  the  auxiliary  hoist,  runs  the 
carrier  belt,  and  moves  the  tower  up  and  down  the  track  which 
has  a  2o-ft.  gauge.  The  tower  weighs  about  35  tons,  but  it  can 
be  placed  in  a  position  and  begin  unloading  the  cargo  within  10 
minutes  after  an  open  hatchway  ship  comes  alongside  the 
wharf.  One  man  operates  each  tower  and  one  tower  is  used 
at  each  hatch.  The  towers  are  all  adjustable  to  ships  having 
carrying  capacities  of  10,000  to  65,000  bunches  of  bananas  and 
to  a  variation  in  the  height  of  the  Mississippi  River  of  21  ft. 
6  in.  The  main  boom  consists  of  a  12-in.  I-beam  and  the 
hanger  and  marine  leg  frames  are  of  10-in.  channel  iron.  The 
conveyor  speed  is  118  ft.  per  minute.  The  different  hoists  and 
movements  are  thrown  into  service  by  clutches  on  the  main 
driving  shaft  in  the  tower.  The  main  driving  shaft  is  operated 
by  a  6-in.  belt  connected  with  the  motor  pulley,  and  the  hoist 
connections  are  operated  through  chains  and  bevel  gearing.  In 
actual  service  each  tower  is  housed  to  protect  its  machinery 
and  the  fruit  handled  from  the  weather.  The  slack  of  the 
conveyor  belt  is  taken  up  by  an  idler  running  in  a  slot  at  the 
lower  end  of  the  marine  leg. 

Each  conveyor  can  handle  from  2500  to  2800  bunches  of 
bananas  per  hour,  according  to  the  size  of  the  fruit,  or  about 
10,000  bunches  per  hour  from  a  four-hatch  ship.  The  process 
of  discharging  by  this  means  effects  a  saving  of  about  50  per 
cent  in  the  quantity  of  labor  required,  and  as  the  bunches  of 
fruit  are  handled  only  twice  from  the  ship’s  hold  to  the  cars, 
■the  saving  in  damage  to  the  fruit  is  very  great.  By  the  old 
method  of  unloading,  about  600  men  would  be  required  to  dis¬ 
charge  a  large  cargo  in  24  hours,  whereas  with  the  conveyor 
the  same  work  can  now  be  done  in  seven  or  eight  hours,  and 
with  300  men.  In  the  old  system  platforms  had  to  be  erected 
in  the  holds,  on  which  men  stood  and  passed  the  fruit  from  one 
level  to  another,  sometimes  a  dozen  handlings  being  required 
between  the  ship  and  the  car.  This  resulted  in  a  loss  of  150 
bunches  through  injury  by  rough  handling  in  a  cargo  of  30,000 
bunches.  By  the  use  of  the  conveyor  the  damage  does  not  ex¬ 
ceed  8  to  10  bunches,  and  the  saving  in  time  of  unloading 
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means  about  a  day’s  earlier  delivery  at  the  interior  fruit  mar¬ 
kets;  also,  it  often  means  a  saving  in  the  value  of  the  ship’s 
charter  of  from  $100  to  $200  per  diem. 

It  would  be  impossible  to  handle  the  New  Orleans  banana 
traffic  without  these  electrically-operated  conveyors.  .\n  ex¬ 
ample  of  recent  rapid  unloading  is  furnished  in  the  case  of  the 
steamship  Chirripo,  a  four-hatch  boat  from  which  51,500 
bunches  were  unloaded  in  7  hrs.  15  min.;  400  men  being  em- 
l)loyed.  Nearly  double  this  force  and  24  hours  would  have 
l)cen  required  by  hand.  The  energy  cost  for  operating  the 
four  machines  two  months  was  only  $88,  and  one  and  one- 
quarter  million  bunches  were  unloaded.  The  laborers  receive 
30  cents  per  hour.  Cargoes  of  sugar  have  also  been  unloaded 
by  the  conveyor  with  a  saving  of  25  per  cent.  Inward  freight, 
packages  and  barrels  not  exceeding  450  lbs.  in  weight  are  also 
unloaded  in  this  way.  Mr.  C.  II.  Ellis,  manager  of  the  South¬ 
ern  Division  of  the  United  Fruit  Company,  was  instrumental  in 
the  adoption  of  these  progressive  methods,  which  deserve  the 
consideration  6f  central  stations  located  at  other  ocean  and 
rjver  ports. 

At  the  Southern  Pacific  docks  in  New  Orleans  some  15  floor 
conveyors  or  ramps  have  been  installed  to  eliminate  the  hard 
work  ol  pushing  truck  loads  up  inclined  planks  between  the 
ships  and  the  storehouses.  As  shown  herewith  each  conveyor 
is  operated  by  a  15-hp  motor.  A  lo-hp,  220-volt,  direct-current 
motor  is  provided  to  raise  and  lower  the  end  of  the  ramp  to 
meet  the  conditions  at  the  ship.  The  ramp  consists  of  a  travel¬ 
ing  platform  or  escalator  about  4  ft.  wide  and  70  ft.  long, 
which  runs  about  225  ft.  per  minute  between  the  edge  of  the 
wharf  and  the  central  aisle  of  the  distribution  shed.  Each 
truck  load  is  pushed  by  the  employee  upon  the  ramp,  and  the 
two  are  carried  to  the  inner  part  of  the  wharf,  whence  dis¬ 
tribution  is  easy.  Five  of  the  conveyors  were  built  by  the  Link 
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veyor.  The  motor  is  of  the  water-tight  type.  It  is  contained  in 
the  truss,  and  is  connected  by  compound  gearing  with  the  con¬ 
veyor  shaft.  It  is  started  from  a  controller  located  adjacent  to 
the  conveyor.  The  outer  end  of  the  conveyor  is  suspended 
from  two  two-fold  purchases  consisting  of  strong  iron  blocks 
and  of  wire  cable  wound  on  a  flange  drum  connected 

with  the  lO-hp  motor.  Worm  gearing  is  interposed  between 


FIG.  4. — FRKIGHT  COXVEYOR  OX  XEVV  ORLEAXS  DOCK. 

the  motor  and  the  drum,  which  sustains  the  load  at  any  point 
without  brakes  or  ratchets.  F^ach  conveyor  is  furnished  with 
a  safety  bar  to  prevent  its  dropping  in  case  a  cable  parts.  The 
a  safety  bar  to  prevent  its  dropping  in  case  a  cable  parts.  Both 
ends  of  the  conveyors  are  fitted  with  steel  aprons. 


Tungsten  Lamp  Patent. 

\  patent  was  issued  Feb.  4  to  .Alexander  Just  and  Franz 
llanaman,  of  Budapest,  Hungary,  on  a  process  of  producing 
tungsten  lamp  filaments.  The  patent  is  based  upon  a  division 
of  an  original  application  filed  July  6,  1905.  It  is  stated  that 
various  processes  heretofore  used  for  obtaining  tungsten  fila¬ 
ments  have  been  defective  because  of  the  filament  containing 
foreign  constitutents  such  as  carbon,  oxides  or  an  easily  fusi¬ 
ble  metal  upon  which  the  tungsten  was  deposited.  The  present 
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I  K;.  3. — 1iI.\GR.\  M  .MATIC  VIEW  OF  FREIGHT  COXVEYOR. 


Belt  Engineering  Company,  of  Philadelphia,  and  10  by  the  11. 
W.  Caldwell  &  Son  Company,  of  Chicago. 

riic  width  of  the  conveyor  walk  for  a  single  slip  is  14  ft. 
Besides  being  raised  and  lowered,  the  outer  end  can  be  main¬ 
tained  by  a  pin  lock  in  any  position.  The  shore  end  is  sup- 
IHcrted  on  rollers.  Each  side  of  the  walk  is  provided  with  a 
chafing  strip  of  6-in.  by  6-in.  yellow  pine,  each  strip  being 
secured  6  in.  from  the  edge  of  the  walk.  The  conveyors 
proper  consist  of  double  strand  chain  made  of  bar  steel  with 
3-in.  slats  of  hard  maple  fastened  to  each  link  and  forming  a 
continuous  apron ;  the  whole  being  supported  by  flanged  rollers 
turning  on  cold  steel  .shafts.  The  flanges  of  the  rollers  are 
5  in.  deep.  The  bed  frames  or  supports  for  the  shore  end  of 
the  conveyor  arc  constructed  on  creosoted  pine  piling.  Power 
is  applied  by  the  15-hp  motor  at  the  shore  end  of  the  con- 


invention  is  for  the  production  of  a  i)ure  tungsten  filament. 
The  prcxress  consists  first _  in  coating  a  carbon  core  with  tung¬ 
sten.  The  filament  thus  jirepared  is  then  e.xposed  in  an  atmos¬ 
phere  of  a  neutral  gas,  such  as  hydrogen,  when  the  carlion, 
under  the  influence  of  an  electric  current  and  at  high  tempera¬ 
ture,  is  dissolved  in  the  metal  tungsten,  the  free  carbon  of  the 
Cfire  l)eing  absorbed  in  the  form  of  a  carbide.  To  remove  the 
carbon  the  filament  is  next  exposed  to  an  atmosphere  of  hydro¬ 
gen  in  the  presence  of  a  small  quantity  of  steam  and  under  the 
influence  of  an  electric  current,  whereupon  the  carbon  present 
in  the  form  of  carbide  is  completely  oxidized  to  carbon  monox¬ 
ide.  Since  the  electrical  resistance  of  such  a  filament  is  higher 
than  normal  when  it  contains  any  carbon,  by  simply  measuring 
the  resistance  it  can  be  determined  if  all  the  carbide  has  been 
removed  and  only  pure  tungsten  remains. 
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Methods  of  Testing  Igniting  Apparatus — 1. 

By  F.  W.  Springer. 

HE  following  simple  methods  of  testing  have  been  found 
very  convenient  by  the  writer  while  experimenting  with  • 
various  kinds  of  igniting  apparatus,  such  as  batteries, 
dynamos,  coils,  etc.  It  is  hoped  that  some  of  them  at  least  may 
interest  automobile  users,  as  well  as  manufacturers  of  igniting 
apparatus. 

RESISTANCE  MEASUREMENTS. 

The  resistance  of  the  primary  coil  of  vibrating  or  non- 
vibrating  jump-spark  coils  and  touch-spark  coils  can  be  meas¬ 
ured  by  the  familiar  fall-of-potential  method  using  a  volt¬ 
meter  and  an  ammeter. 

The  Wheatstone-bridge  method  may  be  used,  but  it  is  not  so 
convenient  or  so  satisfactory  as  the  fall-of-potential  method. 


Example,  Fi=iio  volts,  Vi  =  S3,  and  the  resistance  of  the 
voltmeter  being  320Ci|fchms,  secondary  coil,  R,  =  3440  ohms. 

A  Wheatstone  box  bridge  with  six  or  eight  dry  cells  and  a 
high-resistance  sensitive  galvanometer  could  be  used  for  meas¬ 
uring  the  resistance  of  secondary  coils.  Moreover,  a  slide-wire 
bridge  might  be  used. 

MEASUREMENT  OF  MAGNETIC  FLUX. 

In  Fig.  4  the  coil  AB  should  be  closely  wound  with  wire  of 
about  No.  20  in  size  in  a  single  layer  upon  a  wooden  or  rubber 
core  12  or  15  times  its  diameter  in  length.  A  “standard”  coil 
might  have  1773  turns  of  No.  24  s.  c.  c.  magnet  wire;  coil 
length,  1 18.6  cm;  diameter,  15.03  cm;  and  flux,  <P,  per  ampere, 
3306  lines  of  force.  If  the  current  in  this  coil,  as  measured 
by  the  ammeter.  A,  is  1  amperes,  the  flux  passing  through  the 
exploring  coil  is  approximately 

4ir  n  I  S 
4>  = - 


Secondary 

Kiiuling 

Post 


FIG.  I. —  MEASURING  RESISTANCE  OF  PRIMARY  COIL. 

A  slide  wire  bridge  can  easily  be  made  as  indicated  in  Fig.  2,  in 
which  .f  B  is  a  small  high-resistance  wire  about  3  ft.  in  length; 

is  a  resistor  of  any  known  resistance  preferably  of  the  same 
order  as  the  unknown  resistance,  X ;  and  G  is  a  galvanometer. 
Close  i'l,  then  Si,  adjusting  the  sliding  contact,  M,  till  the  gal¬ 
vanometer.  shows  no  deflection ;  then, 

distance  AM  R 


10 

in  which  5  is  the  cross-section  of  coil  AB  found  by  taking  as 
a  radius  the  radius  of  the  core  plus  the  radius  of  the  wire,  »» 
is  the  number  of  turns  of  wire  per  cm  of  length  of  the  coil,  AB, 
all  dimensions  being  expressed  in  centimeters.  On  break¬ 
ing  the  circuit  at  T,  the  lines  of  force,  <P,  will  cut  the  .V 
turns  of  coil  IV  and  cause  a  deflection  of  the  ballistic  galvano¬ 
meter,  G.  The  galvanometer  deflection  may  thus  be  determined 
in  terms  of  the  number  of  lines  of  force  through  coil  IV,  per 
ampere  in  coil  AB. 

A  similar  deflection  should  be  obtained  while  using  the  spark 
coil  A’B',  and  the  exploring  coil  W.  The  current  I'  should  be 
noted.  Then  if  D  and  D'  are  respectively  the  deflections. 

D’  N 

—  - X - 

D  N' 

when  the  current  is  1',  and  X  and  A”  are  the  respective  num¬ 
ber  of  turns  in  the  coils  IV  and  IV'. 

Example,  IV  =  80  turns,  W  —  20  turns,  I  =  .95  ampere,  1'  — 
7.85  amperes,  D  =  4.6  cm,  D' =  6.1  cm,  <>  =  .95X3306  lines  of 
force. 

80  X  .95  X  3306 

Then,  <>' = -  X  =  2731  X  6.1  =  16,640 

4.6  X  20 

16,640 

lines,  or  - =  2120  lines  of  force  per  ampere  in  the  core 

7 .85 

A'B'. 


distance  MB  X 
from  which  X  can  be  calculated. 

Secondary  coils  have  very  high  resistance,  of  the  order  of 
thousands  of  ohms.  If  there  is  available  a  voltmeter,  Vm, 
which  has  a  resistance  of  the  same  order  as  the  coil,  it  can  be 
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A  small  standard  coil  made  by  w’inding  No.  20  wire  on  a 
wooden  cylinder  2  ins.  in  diameter  and  24  ins.  long  will  serve 


FIG.  2. —  MEASURING  RESISTANCE  BY  WHEAT- 
STO.NE  BRIDGE  .MF:TH0D. 


Direct  Ciirifnt 

FIG.  3. —  MEASURING  RESISTANCE 
OF  SECONDARY  COIL. 


M' 

FIG.  4. — MEASUREMENT  OF  MAGNETIC  FLUX. 


connected  as  shown  in  Fig.  3.  Measure  the  voltage  of  the 
source  of  current  with  the  voltmeter  at  (Fi).  Then  connect 
the  voltmeter  in  series  with  the  secondary  coil  and  battery  as 
Dt  (Vi)  and  again  measure  the  voltage.  Since  the  reading  of 
the  voltmeter  is  inversely  proportional  to  the  resistance  in  its 
circuit,  the  voltage  of  the  source  being  constant, 

I’t  R  of  sec.  coil -f- of  Vm 


Vi 


the  purpose  very  well,  but  a  larger  current  in  AB  and  a  larger 
number  of  turns  in  JV  than  used  above  would  have  to  be  em¬ 
ployed. 

It  is  desirable  to  have  the  resistances  of  JV  and  IV'  as  nearly 
equal  as  possible,  and  also  the  deflections  of  the  galvanometer 
should  be  approximately  equal. 

The  flu.x  of  a  magnet  may  be  measured  by  inserting  the  mag¬ 
net  into  coil  IV'  of  Fig.  4,  removing  it  quickly  and  noting  the 
deflection  on  the  galvanometer.  The  magnet  should  be  placed 
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in  its  normal  position  on  the  pole  pieces  about  the  armature, 
after  slipping  coil  H”  over  one  leg. 

The  following  is  an  excellent  method  to  use  in  obtaining  the 
magnetic  flux,  in  the  case  of  a  two-pole,  two-brush  direct- 
current  magneto-dynamo: 

ZX<t>'XS 
E  = - 

10* 

In  which  E  is  the  open  circuit  voltage  of  the  dynamo  when 
running  5  revolutions  per  second;  Z  is  the  number  of  indue- 
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FIG.  5. —  MEASLRKMENT  OF  IRON  LOSS. 


tors  on  the  armature  core,  and  <P  is  the  total  useful  magnetic 
flux  through  the  armature. 

Thus  in  an  armature  having  768  inductors  (or  384  turns  of 
wire)  and  giving  25  volts  at  4800  r.  p.  m.,  the  flux  is  40,000 
lines. 

4800 

768  X  0  X - 

60 

r  •  25 = - 

10* 

■  4>  =  40,000. 

If  the  self-induction  and  the  number  of  turns  of  wire  of  a 
coil  are  known,  the  number  of  lines  of  force  may  be  calculated 
For  example,  a  certain  touch-spark  coil  has  1300  turns  of  wire, 
N,  its  self-induction  L,  is  .25  henry;  to  find  the  flux  <t>,  when  I 
is  .8  ampere. 

-V  4>  L  X  io*X  1  -25  X  10*  X  -8 

Since  L  = - ,  (p  = - = - 

loV  X  1300 

'  15,400  lines  of  force. 

The  iron  loss,  including  the  eddy-current  loss  and  hysteresis, 
can  be  measured  by  placing  the  spark-coil  core  in  a  suitable 
solenoid  or  coil  of  known  resistance,  R,  and  connecting  the  sole¬ 
noid  in  an  alternating-current  circuit  as  shown  in  Fig.  5.  The 
watts.  If’,  and  the  current,  7,  should  be  measured  at  a  known 
frequency,  /. 

Then.  If’  —  7’ 7?  =  iron  losses... 


The  following  table  shows  the  order  of  values  of  the  iron 
losses  of  spark  coils : 


.\niperes— , 

Watts 

Ohms 

Watts 

Watts 

Joules 
Iron  Loss 

Coil 

Jar  J 

U'm 

R 

PR 

Iron  Loss 

Per  Cycle 

cr.. 

1.78  2-52 

35. S 

8.4 

26.7 

8.8 

.  14 

C  F.. 

2.49  3-53 

7S-4 

8.4 

S3-2 

22 . 2 

•  3<5 

I.B-F.. 

1.8  2.55 

1 .6 

0 . 46 

1 . 48 

.  12 

.0019 

C  F  is  a  touch-spark  coil  having  about  8  ohms  of  resistance 
and  0.25  henry  of  self-induction,  and  L  B  F  is  a  vibrating 
j  jump-spark  coil  whose  primary  has  a  resistance  of  about  .45 

i  ohm  and  a  self-induction  of  .0044  henry,  and  a  core  of  very 

fine  iron  wire. 

The  above  tests  give  only  comparative  values,  because  they 
do  not  show  the  actual  iron  loss  in  a  spark-coil  core  in  actual 
service.  Since  the  eddy-current  losses  vary  as  the  square  of  the 
rate  of  change  of  the  magnetic  flux,  the  eddy-current  loss  will 
be  much  greater  in  service  than  in  a  test  with  a  sine  wave  of 
alternating  current  of  the  same  frequency. 

In  the  case  of  generators  the  armatures  should  be  run  at  the 
desired  speed,  without  any  field  current,  or,  in  case  of  a  mag¬ 
neto-generator,  with  the  field  magnets  removed.  The  power  will 
be  that  absorbed  by  windage  and  friction.  The  field  should 
now  be  excited,  or  the  magnets  should  be  replaced  and  the 
power  now  required  to  drive  the  generator  (without,  however. 


taking  any  energy  from  it)  should  be  measured.  The  differ¬ 
ence  between  the  watts  thus  measured  will  be  due  to  the  eddy 
currents  and  hysteresis  of  the  iron.  The  iron  loss  will  be  found 
to  increase  rapidly  with  increased  speed  and  increased  field 
strength.  A  small  calibrated  motor  is  the  best  source  of  power. 

A  simpler  method,  which  will  give  excellent  results  in  making 
a  comparative  test  of  generators,  is  to  run  each  as  a  motor  and 
measure  the  watts  necessary  to  drive  it  running  light  at  the 
desired  speed  and  field  excitation.  This  power,  of  course,  in¬ 
cludes  the  iron  losses,  brush  and  bearing  friction,  windage  and 
the  copper  losses  due  to  the  current  required  for  running  the 
machine. 

.MEASUREMENT  AND  CALCULATION  OF  SELF-INDUCTION  OF  COILS 
AND  ARMATURES. 

If  the  flux,  (p,  of  a  coil,  and  also  the  number  of  turns  of  wire, 
N,  are  known,  its  coefficient  of  self-induction,  L,  can  be  cal¬ 
culated. 

For  example,  a  certain  touch-spark  coil  has  1300  turns  (TV) 
of  wire,  and  gives  a  total  flux  (</>)  of  15400  lines  of  force 
when  the  current  strength  is  0.8  ampere.  Then, 

N<p 

10*7 

1300  X  15,400 

L  = - zr  .25  henry. 

0.8  X  to* 

The  coefficient  of  self-induction,  L,  of  any  circuit  may  be 
changed  to  some  other  desired  value  on  the  following  basis : 

For  a  certain  core,  L  varies  as  the  square  of  the  number  of 
turns;  hence,  if  the  number  of  turns  be  reduced  by  one-half,  L 
will  have  one-fourth  of  its  original  value,  etc. 

For  a  certain  coil,  L  varies  with  the  cross-section  of  the  iron 
core,  or  with  the  number  of  iron  wires  constituting  the  core. 
For  a  certain  coil,  and  a  core  of  definite  diameter,  L  increases 
with  the  length  of  the  core;  especially  is  this  true  when  the 
core  is  very  short,  other  factors  remaining  constant.  When 
the  length  of  the  core  is  approximately  20  times  the  diameter, 
the  resistance  of  the  air  part  of  the  magnetic  circuit  is  prac¬ 
tically  zero,  so  that  in  the  case  of  very  long  coils  a  small 
change  in  the  length  of  the  core  will  make  no  appreciable  dif¬ 
ference  in  the  coefficient  of  self-induction. 

Since  L  varies  as  the  square  of  the  number  of  turns  of  wire 
on  a  core,  when  there  are  two  windings  on  the  same  core, 
and  -V;,  and  the  self-induction  Li  of  Nt  is  known,  the  coefficient 
Li,  when  this  coil  is  used  alone,  may  be  calculated.  Thus : 

Li  Xi  .004  220* 

—  = - ,  Example,  - = - 

Li  Xi  Li  17,600* 

Li  =  2S  henries,  the  coefficient  of  self-induction  of  the  sec¬ 
ondary  coil. 

The  “impedance-method”  will  be  found  very  satisfactory  for 
measuring  the  self-induction  in  coils  containing  no  iron.  It 
is  fairly  satisfactory  in  coils  containing  iron  with  an  open 
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magnetic  circuit,  such  as  an  ordinary  type  of  spark  coil.  The 
result  will  give  too  large  a  value  of  L,  by  a  few  per  cent,  if 
there  is  the  usual  appreciable  amount  of  iron  loss  in  the  core. 

In  Fig.  6  the  coil  marked  L  is  the  one  whose  self-induction 
is  to  be  measured.  A  is  an  ammeter  or  other  suitable  instru¬ 
ment  for  measuring  alternating  currents,  such  as  a  Siemens 
current  dynamometer,  such  that  the  average  current  ordinarily 
taken  by  the  coil  will  give  nearly  a  full  scale  deflection;  V 
is  preferably  a  static  voltmeter,  although  an  ordinary  voltirieter 
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may  be  used  where  the  current  in  the  coil  is  large,  as  com¬ 
pared  to  that  taken  by  the  voltmeter.  The  frequency,  or  the 
number  of  cycles  per  second,  of  the  current  may  be  found 
from  the  number  of  poles  and  the  speed  of  the  generator. 
If  the  voltage  as  read  from  the  voltmeter  be  E  and  the 
amperes  I, 

E  E 

I  =  —  whence  Z  =  — 

Z  / 

in  which  Z  is  the  impedance  of  the  coil.  This  is  composed  of 
two  factors,  namely,  the  effective  resistance  of  the  coil,  and  the 
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FIG.  7. —  MEASUREMENT  OF  SELF-INDUCTION. 


reactance  ohms,  X,  or  the  opposing  force  due  to  the  c.  e.  m.  f. 
of  self-induction.  The  latter  is,  in  the  case  of  spark  coils, 
always  several  times  as  large  as  the  resistance.  From  the 
equation  Z=  in  which  X  =  2ir/L,  and  all  the  fac¬ 

tors  are  known  except  L,  which  may  be  calculated.  Thus  in  a 
certain  non-vibrating  primary  coil,  f  —  62  cycles  per  second, 

1  =  4.25  amperes,  £  =  8.2  volts,  £  =  49  ohm,  Z  =  1.93  ohms, 
hence  L  =  .0047  henries. 

Owing  to  hysteresis  and  eddy  current  losses  in  the  iron,  the 
effective  resistance  of  the  coil  is  really  larger  than  will  be 
found  by  direct-current  measuring  instruments  so  that  the 
value  of  L,  calculated  as  above,  will  be  too  large — probably  by 
several  per  cent. 

The  above  method  may  be  used  in  measuring  the  self-induc¬ 
tion  of  a  high-resistance  coil,  as,  for  example,  the  secondary 
coil  of  a  vibrating  or  non-vibrating  jump-spark  coil.  The 
current,  however,  is  very  small  in  such  cases  and  must  be 
measured  by  a  very  sensitive  dynamometer  of  the  galvano¬ 
meter  type,  or  by  means  of  a  low-reading  electrostatic  volt¬ 
meter  connected  in  parallel  with  a  high-resistance  non-inductive 
shunt.  In  other  respects  the  method  is  the  same  as  that  de¬ 
scribed  above.  The  following  modification  of  the  above  method 
of  measuring  the  self-induction  of  such  coils  will  often  be 
found  the  most  convenient. 

Connect  the  apparatus  as  shown  in  Fig.  7,  using  a  voltmeter 
to  measure  the  current.  The  voltmeter  should  preferably  be 
of  as  low  a  resistance  as  possible.  The  following  data  given 
in  connection  with  Fig.  7  will  illustrate  the  method  applied  to 
the  secondary  of  a  jump-spark  coil. 

The  line  e.  m.  f.  as  shown  in  Fig.  7  was  237  volts  as  meas¬ 
ured  by  voltmeter  Vi.  The  secondary  coil,  S,  having  4010  ohms 
resistance  was  connected  in  series  with  Vm,  a  voltmeter  hav¬ 
ing  a  resistance  of  132.6  ohms. 

The  reading  of  Fm  was  2.05  volts,  whence  the  current  pass¬ 
ing  through  the  voltmeter,  fb;i  (used  as  a  milli-ammeter),  was 
2.05 

- =  .0155  ampere 

132-6 

237 

then  Z  = - =15,350  ohms.  The  total  resistance  £  = 

.0155 

4010-1-132.6  =  4142.6  ohms. 

Then  Z  =  15,350  =  V^42.6*  -f  (2  X  3.f4”X  62  X  £1*. 

Whence  L  =  38.  henries,  the  coefficient  of  self-induction  of 
the  secondary  coil. 

It  may  be  noted  that  the  coefficient  of  self-induction,  L, 
of  touch-spark  coils  is  of  the  order  of  tenths  of  a  henry,  that 
of  primary  coils  of  jump-spark  coils  of  the  order  of  a  few 
thousandths  of  a  henry,  and  that  of  secondary  coils  in  the 
neighborhood  of  25  henries.  In  a  subsequent  article  condensers 
and  the  testing  of  batteries,  generators,  ignition  systems,  etc., 
will  be  treated  at  lengfth. 


A  High-Frequency  Alternator. 

By  Louis  Cohen. 

MOXG  the  many  unsolved  problems  in  wireless  teleg¬ 
raphy  and  telephony  there  is  probably  none  which  is  of 
such  importance  as  that  of  the  construction  of  a  high- 
frequency  alternator.  To  be  able  to  produce  a  continuous  train 
of  oscillations  of  the  frequency  commonly  employed  in  wireless 
work  would  solve  completely  the  problem  of  syntony — a  diffi¬ 
culty  which  has  not  yet  been  overcome  satisfactorily.  I  under¬ 
stand  that  Mr.  Fessenden  has  recently  built  an  alternator  giving 
these  high  frequencies  and  also  considerable  power,  but  to  the 
author’s  knowledge  there  is  no  data  available  for  the  design 
of  such  a  machine. 

In  his  evening  discourse  before  the  British  Association  for 
the  Advancement  of  Science  on  “The  Arc  and  the  Spark  in 
Radiotelegraphy,”  Mr.  W.  Duddell*  makes  the  following  state¬ 
ment:  “If  it  should  prove  possible  to  construct  alternators  for 
these  very  high  frequencies,  we  shall  be  able  to  obtain  a  suffi¬ 
cient  number  of  consecutive  oscillations  of  the  current  in  the 
aerial  of  definite  frequency  to  enable  very  sharp  syntony  to  be 
obtained.  Not  only  will  this  greatly  reduce  interference  troubles 
in  wireless  telegraphy,  but  such  alternators  will  be  of  the 
greatest  value  in  wireless  telephony.” 

In  the  same  address  the  author  further  points  out  the  great 
difficulties  that  are  in  the  way  of  constructing  an  alternator  to 
give  such  high-frequency  currents,  and  illustrates  it  by  the  fol¬ 
lowing  example:  If  it  were  required  to  build  an  alternator  to 
work  at  a  frequency  of  100,000,  and  assuming  that  the  alter¬ 
nator  can  be  driven  at  the  high  speed  of  30,000  revolutions 
per  minute,  the  alternator  could  not  have  a  diameter  much 
above  6  inches  for  fear  of  bursting.  Now  since  the  alternator 
makes  500  revolutions  per  second,  it  will  be  necessary  for  it 
to  generate  200  complete  periods  for  each  revolution,  so  that 
the  space  available  for  the  windings  and  poles  for  one  complete 
period  will  be  less  than  one-tenth  of  an  inch,  a  space  into 
which  it  is  quite  impossible  to  crush  in  the  necessary  iron  and 
copper  to  obtain  any  considerable  amount  of  power. 

It  would  therefore  appear  that  in  following  the  principles 
usually  adopted  in  the  design  of  alternators  of  low-frequency 
currents,  we  cannot  hope  to  obtain  a  satisfactory  solution  of 
the  problem ;  and  it  follows  that  the  design  of  a  high-frequency 
alternator  will  have  to  be  based  upon  some  other  principle  than 
that  employed  heretofore.  My  attention  was  directed  to  this 
problem  some  time  ago  and  I  was  led  to  a  solution  which  I 
trust  will  prove  of  some  interest  to  those  engaged  in  the  art. 
Before  proceeding,  however,  with  the  exposition,  I  wish  to  say 
that  in  explaining  my  idea  to  Professor  Pupin  some  two  years 


DIAGRAM  OF  THREE  ALTERNATORS  MOUNTED  O.V  ONE  SHAFT. 


ago  he  called  my  attention  to  an  article  on  a  multifrequency 
alternator  by  the  late  Lieut.  F.  Jarvis  Patten,  in  the  Electrical 
World  (1894),  and  I  find  that  the  author  came  very  close  to  the 
same  idea,  except  for  the  fact  that  he  apparently  failed  to 
understand  the  underlying  principle  and  was  therefore  led  to 
a  serious  error,  as  I  shall  show  later. 

Let  us  suppose  that  we  have  a  number  of  alternators,  each 
having  the  same  number  of  poles,  mounted  on  the  same  shaft 
as  indicated  in  the  diagram. 

If  the  exciting  current  of  the  first  alternator  is  supplied  by 
an  external  source  of  constant  e.  m.  f.  (£),  then  in  general 
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the  induced  e.  m.  f.  in  the  first  alternator  will  be  ei  =  — 

10®  at 

where  th  is  the  number  of  conductors  on  the  armature ;  Ni  = 
BA  cos  0;  B  the  magnetic  induction  and  A  the  area  of  the 
poles.  If  the  armature  revolves  with  an  angular  velocity  «, 
then  =  wt,  hence, 

n,  dN  d  ,  n,  n  ,  .  _. 

e,  =  — TrL'~r-  =  — \BA  costjt)  =  BAu  sttt  ut  =  EySin  ut 


10®  dt 


10® 


where  E.  =  -A  BAi-t 
10® 


The  current  generated  by  this  alternator  will  be 

E. 

*1  =  — 1 - —  sin  (ut  — 

If,  however,  a  condenser  is  introduced  in  the  circuit,  and  the 
constants  so  arranged  as  to  obtain  resonance,  then 


t  =  £« 
lT 


An  ut  =  /,  sin  ut 

Let  us  now  suppose  that  the  exciting  field  for  the  second  alter¬ 
nator  is  supplicil  by  the  first  alternator,  then 

*  10®  dt 

but  in  this  case  Nt  =  B2A2  sin  ut  cos  <l>  —  B1A2  sin  ut  cos  ut 
dN, 


dt 


=  BiAt  u  J^os^ut  —  j.—  B1A2U  cos  2ut 


and  ej  = - ^  BzAz  u  cos  2ut  z=  E2  cos  2ut 

10® 

where  £2  =  —  B2  A2  u 
10® 

The  current  generated  by  this  alternator  will  be,  of  course, 

E, 

i  —  --  cos  {2ut  — (/),) 

*  VAu^Uj.R,} 

and  if  we  introduce  a  condenser  into  the  circuit  of  such  capacity 
as  to  give  resonance,  then 

E 

Tj  =  cos  2ut 

It  is  thus  seen  that  the  frequency  of  the  current  generated  by 
the  second  alternator  is  just  double  that  of  the  first. 

In  a  similar  way,  if  the  exciting  current  of  the  third  alter¬ 
nator  is  supplied  by  the  second  generator,  then 

n.,  dN^ 

but  in  this  case  X2  =  B2A2  cos  2ut  cos  ut 

’  ~  —  B.^A-^u-^os  2ut  sin  ut  +  2  sin  2ut  cos 

=  —  £.,,43w-|^-y  sin  3ut  4-  sin  ut^ 

} 


Hence  <’3  =  E 


sin  iut  -f-  Y  5IH  ut 

f  3 

and  i,  =  £.4  - stn  (3ut  —  o.A 

*  •*  I2T  -f  N* 

+  — ,  -  --  --  sin  (ut  —  <>,)  i 

2Vu^L^  +  R,^  ''J 

If  we  introduce  a  condenser  in  the  third  circuit  of  such  capacity 
as  to  make  9«*CL  =  i,  that  is  produce  resonance  for  the  higher 
frequency,  then  the  term  for  lower  frequency  may  be  neglected 
and  we  shall  have 

N  T 

the  frequency  being  therefore  three  times  the  frequency  of  the 
first  alternator.  Proceeding  in  a  similar  way  with  a  fourth 
alternator,  we  shall  have 


£•,  =  —  B,.4tsin  3ut  cos  ut 

*  10®  dt\ 


=  —  —  BtA*u  -[  3  cos  ut  cos  3ut  —  sin  ^ut  sin  ut  1 
10®  L  J 


=  _  .111  B,A2 
10® 


2  cos  4ut  cos  2ut 


=  E,^^2  cos  4ut  -f-  cos  2Ut  ^ 


If  we  again  arrange  the  constants  of  the  circuits,  so  as  to  be 
in  resonance  with  higher  frequency,  we  shall  have  the  fourth 
alternator  generating  a  current  of  four  times  the  frequency 
of  that  of  the  first  alternator.  Proceeding  in  this  way  we  shall 
find  that  every  addition  will  increase  the  frequency  by  an 
amount  equivalent  to  the  frequency  of  the  first  alternator.  In 
other  words,  the  frequencies  are  additive;  thus,  if  the  frequency 
of  the  first  alternator  is  10,000  say,  the  frequency  of  the  tenth 
alternator  will  be  100,000. 

The  principle  employed  here  is  analogous  to  that  of  the  ordi¬ 
nary  frequency  converter,  which  is  essentially  an  alternating- 
current  transformer,  except  that  the  secondary  is  movable  with 
regard  to  the  primary.  If  S  represents  ratio  of  secondary  to 
primary  frequency,  or  “slip,”  then  if  N  is  the  primary  frequency, 
SN  will  be  the  secondary  frequency,  S  =  i  represents  standstill 
of  secondary  coil,  on  ordinary  static  transformer.  5"  >  i  rep¬ 
resents  motion  of  secondary  in  opposite  direction  to  that  pro¬ 
duced  by  the  force  acting  between  primary  and  secondary,  thus 
representing  driving  by  an  external  force. 

Lieutenant  Patten  made  a  .serious  error  in  assuming  that 
since  the  second  alternator  gives  a  frequency  double  that  of 
the  first,  then  the  third  alternator  will  yield  a  current  of  double 
the  frequency  of  the  preceding  alternator ;  as  we  have  seen 
above,  this  is  not  the  case.  To  quote  his  own  words  “Without 
going  into  the  analyses  .  .  .  ,  it  will  suffice  to  say  that  the 
machine  has  a  series  of  successively  connected  armatures  all 
carried  by  the  same  spindle,  and  each  armature  from  the  first 
or  initial  one  gives  a  frequency  just  double  the  preceding, 
though  all  revolve  in  single  or  two-pole  fields  at  the  same  speed. 

“Such  a  machine  can  be  made  with  its  moving  armatures  so 
small  that  it  can  be  driven  by  a  steam  turbine  at  500  revolu¬ 
tions  a  second;  this  would  mean  1000  reversals  of  e.  m.  f.  a 
second  at  the  first  armature  (assuming,  of  course,  only  a  two- 
pole  field),  and  the  successive  armatures  would  give  frequencies 
respectively  of  1000,  2000,  4000,  8000,  16,000  and  so  on  up  to  the 
loth,  which  would  give  1,024,000  reversals  a  second,  while  the 
iQth,  which  would  give  524,288,000,  and  the  20th  over  one 
billion  reversals  a  second.” 

Now  as  a  matter  of  fact,  if  the  first  machine  has  a  frequency 
of  500,  the  tenth  machine  will  only  give  a  frequency  of  5,000 
instead  of  1,024,000. 

There  are  of  course  some  difficulties  which  will  suggest  them¬ 
selves  in  the  construction  of  such  a  machine.  For  one  thing, 
the  exciting  current  being  alternating  will  necessitate  the  use 
of  very  fine  laminated  iron  in  the  field  magnets;  and  as  the 
frequency  becomes  very  high  the  use  of  iron  may  become  en¬ 
tirely  prohibitive  owing  to  the  excessive  loss  due  to  eddy  cur¬ 
rents.  and  this  of  course  will  greatly  diminish  the  power  gen¬ 
erated  by  the  alternators.  Of  course,  in  all  such  cases  it  is 
pretty  hard  to  tell  a  priori  which  w'ould  be  the  best  arrangement 
— the  use  of  iron  w’ith  its  consequent  losses  or  the  elimination 
of  iron  entirely.  This  can  best  be  determined  by  experiment. 


British  Patent  Law. 


.\s  has  previously  been  reported  in  these  columns,  the.  patent 
law  of  Great  Britain  several  months  ago  w'as  amended  in  many 
particulars.  While  some  of  the  amendments  are  of  a  purely 
domestic  character,  others  are  destined  to  affect  the  rights  and 
liabilities  of  those  inventors  who  are  foreign  to  Great  Britain, 
and  who  seek  protection  for  their  monopolies  in  England.  The 
amendments  in  question,  which  came  into  force  on  Jan.  i,  1908, 
are  embodied  in  the  Patents  and  Designs  Act,  IQO?-  This 
measure  now  contains  a  complete  statement  of  the  English 
patent  law.  Much,  of  course,  is  taken  directly  from  older 
statutes  which  arc  now  repealed,  but  it  also  contains  new  pro¬ 
visions  which  affect  the  foreign  inventor.  It  is  proposed  in 
the  present  article  to  deal  wdth  the  rights  and  liabilities  for 
inventors  who  are  foreign  to  England,  pointing  out  in  passing 
how  his  position  has  been  altered. 

I.  Lieut.  F.  Jarvis  Patten,  Electrical  World,  voI.  23,  p.  20,  Jan.  6.- 1894. 
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WHO  MAY  APPLY  FOR  AN  ENGLISH  PATENT. 

It  is  to  be  remembered  in  the  first  place  that  an  application 
for  an  English  patent  may  be  made  by  any  person  who  claims 
to  be  the  true  and  first  inventor  of  an  invention,  whether  he  is 
a  British  subject  or  not,  and  whether  alone  or  jointly  with  any 
other  person.  When  application  is  made,  an  official  investiga¬ 
tion  of  previous  specifications  in  the  United  Kingdom  is  made, 
and  if  the  comptroller  of  patents  is  satisfied  that  the  invention 
claimed  has  been  wholly  and  specifically  claimed  in  any  specifi¬ 
cation  to  which  the  investigation  has  extended,  he  may  either 
require  references  to  be  made  in  the  applicant’s  specification,  or 
refuse  to  grant  a  patent.  The  principle  of  refusing  a  grant  on 
the  ground  of  anticipation  has  now,  for  the  first  time,  been 
adopted  in  England. 

With  a  view  to  preventing  a  patentee  acquiring  a  monopoly 
and — to  use  a  colloquial  phrase — sitting  on  it,  there  has  for  a 
long  time  been  a  procedure  by  which  he  may  be  compelled  to 
grant  licenses.  This  finds  a  place  in  the  new  act,  section 
324  (i)  of  which  provides  that  any  person  interested  may  pre¬ 
sent  a  petition  to  the  board  of  trade  alleging  that  the  reasonable 
requirements  of  the  public  with  respect  to  a  patented  invention 
have  not  been  satisfied,  and  praying  for  the  grant  of  a  com¬ 
pulsory  license,  or,  in  the  alternative,  for  the  revocation  of  the 
patent.  The  board  of  trade  are  to  consider  the  petition,  and 
if  the  parties  do  not  come  to  an  arrangement  between  them¬ 
selves,  the  board,  if  satisfied  that  a  prima  fade  case  has  been 
made  out,  must  report  the  petition  to  the  court,  but  if  the 
board  are  not  so  satisfied  they  may  dismiss  the  petition.  For 
the  benefit  of  American  readers  it  should  be  mentioned  that  the 
board  of  tra_dc  is  a  government  department  which  has  power 
and  control  in  patent  matters,  but  does  not,  as  a  rule,  decide 
(luestions  of  law.  These,  as  a  rule,  are  referred  to  the  courts 
for  decision. 

Where  any  such  petition  is  referred  by  the  board  to  the 
court,  and  it  is  proved  to  the  satisfaction  of  the  court  that 
the  reasonable  requirements  of  the  public  with  reference  to  the 
patented  invention  have  not  been  satisfied,  the  patentee  may  be 
ordered  by  the  court  to  grant  licenses  on  such  terms  as  the 
court  may  think  just;  or,  if  the  court  is  of  opinion  that  the 
reasonable  requirements  of  the  public  will  not  be  satisfied  by 
the  grant  of  licenses;  the  patent  may  be  revoked.  .\n  order  of 
revocation  will  not,  however,  be  made  before  the  expiration  of 
three  years  from  the  date  of  the  patent,  or  if  the  patentee  gives 
satisfactory  reasons  for  his  default. 

On  the  hearing  of  a  petition  under  this  section  the  patentee 
and  any  person  claiming  an  interest  in  the  patent  as  exclusive 
licensee  or  otherwise,  must  be  made  parties  to  the  proceeding 
and  the  law  officer  (f.  e.,  the  attorney  or  solicitor  general)  or 
counsel  appointed  by  him  may  appear  and  take  part  in  the 
proceedings. 

The  reasonable  requirements  of  the  public  are  not  deemed  to 
have  been  satisfied  under  the  following  conditions :  (a)  By 

reason  of  the  default  of  the  patentee  to  manufacture  to  an  ade¬ 
quate  extent  and  supply  on  reasonable  terms  the  patented  arti¬ 
cle,  or  any  parts  thereof  which  are  necessary  for  its  efficient 
working,  or  to  carry  on  the  patented  process  to  an  adequate 
extent  or  to  grant  licenses  on  reasonable  terms,  any  existing 
trade  or  industry  in  the  United  Kingdom  is  unfairly  prejudiced, 
or  the  demand  for  the  patented  article  or  the  article  pro¬ 
duced  by  the  patented  process  is  not  reasonably  met.  (b)  If 
any  trade  or  industry  in  the  United  Kingdom  is  unfairly  pre¬ 
judiced  by  the  conditions  attached  by  the  patentee  before  or 
after  the  passing  of  the  act  to  the  purchase,  hire  or  use  of  the 
patented  article,  or  to  the  using  or  working  of  the  patented 
process. 

The  foregoing  provisions  relating  to  compulsory  licenses  are 
not,  in  substance,  a  new  departure  in  English  jurisprudence. 
For  many  years  there  has  been  a  procedure  by  which  a  patentee 
who  is  not  working  his  patent  so  as  to  comply  with  the  reason¬ 
able  demands  of  the  public  could  be  brought  to  book.  Hitherto, 
however,  this  procedure  has  scarcely  ever  been  resorted  to. 
chiefly  because  of  the  enormous  expense  required  to  set  it  in 


motion.  There  can  be  no  doubt,  however,  that  several  British 
industries  have  in  the  past  been  seriously  hampered  by  a  prac¬ 
tice  which  has  grown  up  of  taking  out  patents  in  England 
which  are  never  worked  in  the  United  Kingdom.  Thus,  the  aniline 
dye  industry  has  been  kept  away  from  England  by  this  means. 

It  is  only  recently,  however,  that  the  attention  of  English 
statesmen  has  been  called  to  this  very  serious  clog  upon  in¬ 
dustrial  activity.  Indeed,  it  formed  the  subject  of  discussion 
at  the  recent  colonial  conference.  Sir  Joseph  Ward,  speaking 
at  the  colonial  conference,  said :  “We  absolutely  object  to  the 
system  which  has,  up  to  now,  prevailed  of  an  American,  French 
or  German  patentee  asking  for  registration  of  his  patent  in 
our  country,  reserving  to  himself  the  right  to  manufacture  the 
article  in  America,  etc.,  and  keep  our  people  in  this  position 
for  the  full  limit  of  years.  *.  .  .We  pay  for  a  typewriter, 

for  a  motor  car,  or  for  something  connected  with  a  plow  an 
exorbitant  price  to  enable  a  person,  who  has  sold  his  patent  to 
somebody  else  at  an  exorbitant  price,  to  bleed  our  people  to 
death.  We  are  not  going  to  allow  it.”  How  far  the  principle 
of  the  section  will  be  adopted  throughout  the  empire  remains  to 
be  seen.  It  is  important  to  observe  that  paragraph  (b),  which 
is  designed  to  prevent  the  attachment  of  onerous  conditions  to 
the  working  of  patents  in  England,  is  new  both  in  substance  and 
principle.  That  point  will  be  referred  to  again  in  the  course  of 
this  article. 

The  foreign  patentee  should  observe  that  instead  of  granting 
a  compulsory  license,  the  court  may  order  the  patent  to  be  re¬ 
voked.  Again,  if  an  action  of  infringement  is  commenced  by 
him,  it  will  be  competent  for  the  alleged  infringer  to  allege  by 
way  of  defence  that  the  reasonable  demands  of  the  British 
public  have  not  been  complied  with,  or  that  unduly  restrictive 
conditions  have  been  attached  to  the  working  of  the  patent. 

By  section  27  important  powers  are  conferred  upon  the 
comptroller  with  regard  to  patents  granted,  but  not  worked  in 
England.  It  provides  that  at  any  time  not  less  than  four  years 
after  the  date  of  a  patent  and  not  less  than  one  year  after  the 
passing  of  the  act  (i.  e.,  Jan.  i,  1909),  any  person  may  apply  to 
the  comptroller  for  the  i;pvocation  of  a  patent  on  the  ground 
that  the  patented  article  or  process  is  manufactured  or  carried 
on  exclusively  or  mainly  outside  the  United  Kingdom.  The 
comptroller  must  consider  the  application,  and,  if  after  inquiry, 
he  is  satisfied  that  the  allegations  contained  therein  are  correct, 
then,  subject  to  the  provisions  of  the  section,  and  unless  the  pa¬ 
tentee  proves  that  the  patented  article  or  process  is  manufac- 
fured  or  carried  on  to  an  adequate  extent  in  the  United  King¬ 
dom,  or  gives  satisfactory  reasons  why  the  article  or  process 
is  not  so  manufactured  or  carried  on,  the  comptroller  may 
make  an  order  revoking  the  patent  either  (a)  forthwith,  or  (b) 
after  such  reasonable  interval  as  may  be  specified  in  the  order 
unless  in  the  meantime  it  is  shown  to  his  satisfaction  that  the 
patented  article  or  process  is  manufactured  or  carried  on  with¬ 
in  the  United  Kingdom  to  an  adequate  extent.  No  such  order 
can,  however,  be  made  which  is  at  variance  with  any  treaty 
convention,  arrangement,  or  engagement  with  any  foreign  coun¬ 
try  or  British  possession. 

If  within  the  time  limited  in  the  order  the  patented  article 
or  process  is  not  manufactured  or  carried  on  within  the  United 
Kingdom  to  an  adequate  extent,  but  the  patentee  gives  satis¬ 
factory  reasons  why  it  is  not  so  manufactured  or  carried  on, 
the  comptroller  may  extend  the  period  mentioned  in  the  previous 
order  for  such  period  not  exceeding  12  months  as  may  be  speci¬ 
fied  in  the  subsequent  order. 

The  decision  of  the  comptroller  under  this  section  is  subject 
to  an  appeal  to  the  court. 

An  attempt  was  made  by  an  act  passed  in  1902  to  attain  the 
objects  aimed  at  by  this  section,  but  it  proved  unavailing.  That 
the  section  is  necessary  from  the  Englishman’s  point  of  view  ap¬ 
pears  to  be  clear  from  the  fact  that  in  1906  out  of  14.700  patents 
issued,  6500  were  granted  to  foreigners;  while  in  the  case  of 
patents  for  dyes  the  proportion  was  about  95  per  cent.  In 
many  cases  these  inventions  were  worked  abroad  exclusively 
and  the  patented  articles,  or  substances  made  by  the  patented 
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processes,  were  imported  in  large  quantities  into  Great  Britain, 
the  British  patents  being  used  merely  for  the  purpose  of  closing 
the  market  to  persons  other  than  the  patentee  and  his  licensees. 

Certain  provisions  which  are  new  to  English  law  will  now  be 
considered.  They  are  designed  to  prevent  a  patentee,  whether 
British  or  foreign,  from  placing  such  restrictions  on  the  use  of 
his  invention  that  the  public  is  unduly  hampered  in  its  use  of  it. 

It  is  provided  that  it  shall  not  be  lawful  in  any  contract  made 
after  the  act  goes  into  effect  (t.  e.,  after  Jan.  i,  1908),  in  rela¬ 
tion  to  the  sale  or  lease  of  or  license  to  use  or  work  any  article 
or  process  protected  by  a  patent  to  insert  a  condition  the  effect 
of  which  will  be  as  follows : 

(a)  To  prohibit  or  restrict  the  purchaser,  lessee  or  licensee 
from  using  any  article  or  class  of  articles,  whether  patented  or 
not,  or  any  patented  process,  supplied  or  owned  by  any  per¬ 
son  other  than  the  seller,  lessor  or  licensor,  or  his  nominees;  or 
(b)  to  require  the  purchaser,  lessee,  or  licensee  to  acquire  from 
the  seller,  lessor  or  licensor,  or  his  nominees,  any  article  or  class 
of  articles  not  protected  by  the  patent. 

Any  conditions  as  above  shall  be  null  and  void,  as  being  in 
restraint  of  trade  and  contrary  to  public  policy. 

The  section  is  not,  however,  to  apply  if  (a)  the  seller, 
lessor  or  licensor  proves  that  at  the  time  the  contract  was  en¬ 
tered  into  the  purchaser,  lessee  or  licensee  had  the  option  of 
purchasing  the  article  or  obtaining  a  lease  or  license  on  rea¬ 
sonable  terms,  without  such  conditions  as  aforesaid;  and  (b) 
the  contract  entitles  the  purchaser,  lessor  or  licensee  to  relieve 
liimself  of  his  liability  to  observe  any  such  condition  on  giving 
the  other  party  three  months’  notice  in  writing  and  on  payment 
in  compensation  for  such  relief  in  the  case  of  a  purchase  of 
such  sum,  or  in  the  case  of  a  lease  or  license  of  such  rent  or 
royalty  for  the  residue  of  the  term  of  the  contract,  as  may  be 
fixed  by  an  arbitrator  appointed  by  the  board  of  trade. 

The  same  section  confers  important  powers  upon  the  court 
for  dealing  with  licenses  to  which  onerous  conditions  are  at¬ 
tached  and  which  are  actually  current  at  the  date  of  the  passing 
of  the  act.  Thus,  any  contract  relating  to  the  lease  of  or 
license  to  use  or  work  any  patented  article  or  patented  process, 
whether  made  before  or  after  the  passing  of  the  act,  may  at 
any  time  after  the  patent  or  all  the  patents  by  which  the  article 
or  process  was  protected  at  the  time  of  the  making  of  the  con¬ 
tract  has  or  have  ceased  to  be  in  force,  and  notwithstanding 
anything  in  the  same  or  in  any  other  contract  to  the  contrary, 
be  determined  by  either  party  on  giving  three  months’  notice  in 
writing  to  the  other  party,  but  where  any  such  notice  is  given 
determining  any  contract  made  before  the  passing  of  the  act, 
the  party  giving  the  notice  is  to  be  liable  to  pay  such  com¬ 
pensation  as  failing  agreement  may  be  awarded  by  an  arbitra¬ 
tor  appointed  by  the  board  of  trade. 

The  section  goes  on  to  provide  that  the  insertion  by  the 
patentee  in  a  contract  made  after  the  passing  of  the  act  of  any 
condition  which  by  virtue  of  the  section  is  null  and  void  is 
to  be  available  as  a  defense  to  an  action  for  infringement  of 
the  patent  to  which  the  contract  relates  brought  while  that 
contract  is  in  force. 

Other  provisions  of  the  section  are  as  follows:  (a)  Nothing 
in  the  section  is  to  affect  any  condition  in  a  contract  whereby 
a  person  is  prohibited  from  selling  any  goods  other  than  those 
of  a  particular  person;  or,  (b)  be  construed  as  validating  any 
contract  which  would,  apart  from  the  section,  be  invalid;  or,  (c) 
affect  any  right  of  determining  a  contract  or  condition  in  a  con¬ 
tract  exercisable  independently  of  the  section;  or,  (d)  affect  any 
condition  in  a  contract  for  the  lease  of  or  license  to  use  a  pa¬ 
tented  article,  whereby  the  lessor  or  licensor  reserves  to  him¬ 
self  or  his  nominees  the  right  to  supply  such  new  parts  of 
the  patented  article  as  may  be  required  to  put  or  keep  it  in 
repair. 

Inasmuch  as  the  principle  underlying  this  section  is  entirely 
new  to  English  law,  it  is  by  no  means  easy  to  foretell  the  effect 
which  it  is  likely  to  have.  The  clause  will,  however,  probably 
be  interpreted  in  the  following  manner:  The  words  “contract 
for  the  sale,  lease  or  license”  must  be  confined  to  contracts  for 


L  WORLD.  VoL.  U,  No.  7. 

a  license,  and  contracts  ejusdem  generis;  that  is  to  say,  con¬ 
tracts  made  by  some  person  who  has  special  rights  under  the 
letters  patent,  and  of  which  the  main  object  is  either  by  sale, 
lease,  or  license  to  give  a  right  to  infringe  on  such  monopoly. 
A  contract,  for  example,  to  take  a  supply  of  cycles  from  a 
manufacturer  would  not  be  brought  within  this  clause  by  it  be¬ 
ing  made  a  condition  that  the  cycle  should  have  a  patented  form 
of  tire,  which  patent  was  owned  by  third  parties  with  whom 
neither  of  the  parties  had  any  special  relation.  But,  on  the 
other  hand,  a  contract  by  the  patentee  or  exclusive  licensee  for 
the  sale  of  such  tires  would  be  within  this  clause. 

English  statesmen  have  considered  this  clause  to  be  neces¬ 
sary  mainly  because  of  the  action  of  certain  patentees  of  boot¬ 
making  machinery.  These  persons  made  a  practice  of  intro¬ 
ducing  their  patented  machines  into  England,  but  would  not 
allow  them  to  be  worked  except  under  certain  onerous  condi¬ 
tions.  Thus,  the  user  would  not  be  allowed  to  use  the  patented 
article  until  he  signed  a  document,  a  kind  of  lease,  to  last  for 
20  years  or  more. 

During  the  whole  20  years  he  would  not  be  allowed 
to  use  any  other  machinery  at  all  at  his  works,  although 
there  might  be  a  considerable  improvement  invented  by  a  Brit¬ 
isher  or  by  some  foreigner,  but  still  under  the  conditions  of  his 
lease  he  would  not  be  allowed  to  put  any  other  machinery  into 
his  works,  although  it  may  be  infinitely  better. 

Regarding  the  matter  from  an  English  standpoint,  it  is  not 
easy  to  resist  the  force  of  these  considerations.  While  the 
“open  door”  has  been  and  still  is  the  policy  of  England  in  all 
matters  relating  to  tariffs,  it  is  manifest  that  the  law  of  patents 
as  heretofore  applied  in  England  can  be  made  use  of  to  hamper 
certain  industries. 

To  judge  merely  by  the  number  of  patents  applied  for  and 
granted  in  England  during  recent  years  is  to  found  one’s  calcu¬ 
lation  as  to  the  value  of  letters  patent  on  a  wrong  basis. 
Hitherto  any  conceivable  kind  of  public  invention  has  been  ad¬ 
mitted  to  the  roll  of  patents.  It  is  not  too  much  to  say  that 
tens  of  thousands  of  English  patents  are  not  worth  the  paper 
they  are  printed  on.  At  the  same  time,  it  must  not  be  forgotten 
that  the  new  legislation  is  directed  mainly  at  the  compulsory 
and  unrestricted  working  of  inventions  which  enjoy  some  com¬ 
mercial  value  and  reputation.  With  regard  to  these,  however 
wide  and  inclusive  the  new  act  may  appear  to  be,  if  is  the  man 
with  money  behind  the  patentee,  not  usually  the  patentee  him¬ 
self,  who  has  to  be  dealt  with.  Consequently,  as  in  the  past, 
so  in  the  future,  anyone  who  desires  to  set  the  law  in  motion 
will  be  inclined  to  hesitate  before  he  comes  to  grips  with  a 
capitalist  who  is  behind  the  patentee. 

CANADIAN  PATENT  LAW. 

A  method  of  escaping  the  meshes  of  this  new  English  act 
may  be  found  on  examining  the  effect  of  the  patent  laws  in 
other  parts  of  the  empire.  That  a  movement  is  on  foot  in 
other  parts  of  the  British  empire  to  do  something  to  curtail  the 
rights  of  the  foreigner  is  evidenced  by  recent  Canadian  legisla¬ 
tion.  By  a  Canadian  act  passed  in  1903  a  patent  is  null  and  void 
at  the  end  of  two  years  unless  the  patentee  shall  commence  and 
continuously  carry  out  in  Canada  the  construction  or  manufac¬ 
ture  of  the  invention  patented  in  such  a  manner  that  any  person 
desiring  to  use  it  may  obtain  it  at  a  reasonable  price  at  some 
manufactory  in  Canada. 

By  another  clause,  “if  after  12  months  from  the  grant¬ 
ing  or  authorized  extension  of  a  patent  the  patentee  im¬ 
ports  into  Canada  the  invention  for  which  the  patent  is 
granted,  such  patent  shall  be  void  as  to  the  interest  of 
the  person  so  importing.”  The  provisions  as  to  manufac¬ 
ture  of  patented  articles  in  Canada  have,  in  some  cases,  been 
got  over  (or  under)  by  foreign  manufacturers.  They  simply 
set  up  their  mills  in  Canada,  and  in  the  case  of  a  patented  in¬ 
vention  which  is  made  up  of  several  parts,  they  make  the  parts 
in  the  States  and  assemble  them  in  the  Dominion.  There  is 
nothing  so  far  as  one  can  see  to  prevent  the  adoption  of  the 
same  course  in  relation  to  English  patents. 
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The  Principles  Governing  the  Design  of 
Steam  Turbine  Plants. 


Mr.  J.  L.  Hecht,  of  the  North  Shore  Electric  Company, 
Chicago,  read  a  paper  entitled  “Steam  Notes  on  a  Turbine 
Plant”  before  the  Northwestern  Electrical  Association,  Jan.  16, 
which  explains  in  a  very  plain  way  the  reasons*  for  certain 
features  which  have  come  to  be  accepted  as  proper  in  the  de¬ 
sign  of  steam  turbine  plants,  but  which  are  nevertheless  none 
too  well  understood  by  the  engineering  fraternity  in  general. 

Superheaters,  he  states,  are  desirable  with  boilers  supplying 
steam  turbines  for  several  reasons.  The  internal  friction  of 
the  steam  traveling  at  high  velocities  through  the  turbine  has 
a  very  important  effect  on  the  efficiency  of  the  turbine  and  it  is 
known  that  the  internal  friction  in  the  steam  varies  with  the 
per  cent  of  moisture  carried  in  suspension  in  the  steam.  We 
know  that  ordinary  dry  saturated  steam  in  expanding  and  do¬ 
ing  work  tends  to  become  very  moist  before  leaving  the  tur¬ 
bine,  and,  therefore,  the  proper  degree  of  superheat  is  such 
that  the  steam  will  be  at  the  point  of  saturation  as  it  leaves 
Ue  turbine.  Unfortunately,  however,  the  practical  limits  of 
superheat,  namely,  from  100  degs.  to  200  degs.  F.,  falls  far 
short  of  the  desired  degree  of  superheat.  In  some  tests  made 
in  Germany  several  years  ago,  in  which  steam  at  150  lbs.  pres¬ 
sure  was  superheated  to  a  temperature  of  1000  degs.  F.,  it  was 
found  that  the  turbine  efficiency  increased  directly  with  the 
superheat. 

In  some  of  the  earlier  superheated  steam  installations  it  wa.s 
found  that  the  usual  bronze  valve  stems,  discs  and  seats  would 
not  stand  the  superheat,  and  after  some  experimenting  nirkel 
steel  was  adopted  for  this  work.  It  was  observed  that  in  a 
short  time,  cast-iron  fittings  and  even  ferro-steel  fittings  when 
exposed  to  i  temperature  of  more  than  500  degs.  F.  would 
change  in  form  as  well  as  in  length.  It  is  our  opinion  that 
the  more  web.^  and  lugs  there  are  on  the  fitting,  the  greater 
the  distortion  will  be.  The  webs  instead  of  giving  strength 
tend  to  set  up  unequal  strains  in  the  fittings,  which  under  the 
high  temperature  take  on  a  permanent  set,  probably  because 
of  molecular  action  taking  place  in  the  iron.  This  trouble 
has  been  overcome  by  use  of  cast-steel  fittings.  It  has  fre¬ 
quently  been  stated  that  the  objection  to  using  superheated 
steam  -s  that  the  superheater  tubes  burn  out.  Mr.  Hecht  said 
that  he  knew  of  superheaters  which  have  been  in  service  con¬ 
tinuously  for  seven  years  without  loosening  a  tube,  and  in 
fact  in  his  experience  he  had  never  lost  a  superheater  tube. 

/\s  tf>  high  vacuums,  the  steam  does  its  work,  in  a  turuine, 
in  an  entirely  different  manner  from  the  way  in  which  it  does 
its  work  in  a  reciprocating  engine.  In  an  engine  the  potential 
or  pressure  energy  in  the  steam  does  the  work  by  exerting  a 
direct  pressure  on  the  piston.  In  a  turbine  the  work  is  done 
by  the  kinetic  or  velocity  energy  in  the  steam,  and  the  kinetic 
energy  varies  directly  with  the  mass  or  weight  of  steam  and 
with  the  square  of  the  velocity.  Considering  that  the  turbine 
nozzles  or  buckets,  at  any  particular  section,  have  a  certain 
difinite  area,  il  is  evident  that  the  velocity  will  increase  directly 
with  the  increase  in  volume  of  steam.  At  a  vacuum  of  26  ins., 
referred  to  a  30-in.  barometer,  one  pound  of  steam  occupies 
175  cu.  ft.  If  that  vacuum  is  increased  to  28  ins.,  referred  to  a 
30-in.  baiometer,  a  pound  of  steam  occupies  350  cu.  ft.,  or 
exactly  double  the  volume  that  it  had  at  2  ins.  less  vacuum. 
Since  this  steam  must  flow  through  a  certain  definite  area  of 
opening  it  is  evident  that  the  velocity  of  any  certain  weight  of 
steam  at  28  ins.  of  vacuum  will  be  double  the  velocity  of  a 
like  steam  at  26  ins.  of  vacuum  and  it  is  apparent  that  the 
kinetic  energy  is  quadrupled,  and  after  passing  the  28-in. 
vacuum  point,  this  increase  becomes  even  more  marked.  With 
an  increase  of  vacuum  to  29  ins.,  or  only  one  inch,  the  volume 
is  doubled  and  again  the  kinetic  energy  quadrupled.  Further¬ 
more  in  a  turbine  high  Vacuums  do  not  produce  the  bad  effects 
which  they  do  in  reciprocating  engines.  In  a  turbine,  for  in¬ 
stance,  there  is  not  the  alternate  heating  and  cooling  of  the 
cylinder  walls,  since  a  turbine  has  a  continuous  flow.  Also 


as  the  vacuum  is  increased  with  turbines  there  is  no  question 
of  making  large,  cumbersome  cylinders  and  pistons  to  take 
care  of  the  e.xcessive  volumes  which  are  encountered  with  high 
vacuums.  It  is  apparent  that  the  exhaust  connection  from  a 
turbine  to  its  condenser  must  be  very  large,  since  with  the 
high  vacuums  used  the  exhaust  steam  has  five  or  six  times 
the  volume  that  the  exhaust  steam  from  a  reciprocating  engine 
has,  and  this  is  a  reason  for  placing  condensers  on  steam  tur¬ 
bines  as  close  as  possible  to  the  exhaust  chamber  of  the  turbine. 

Condensers  are  of  two  different  types,  the  surface  condenser 
."ind  the  jet  condenser,  and  under  the  jet  condenser  there  is  a 
third  type,  the  barometric  condenser.  Since  the  barometric 
condenser  is  always  installed  at  a  distance  from  its  engine, 
or  turbine,  it  is  evident  from  the  above  discussion  that  it  is 
practically  eliminated  from  consideration  for  turbines  of  the 
size  assumed.  As  between  the  jet  and  the  surface  condenser, 
the  choice  must,  to  a  large  extent,  be  the  same  as  it  would  be 
in  the  case  of  a  reciprocating-engine  plant.  If  there  is  plenty 
of  good,  fresh  condensing  water,  a  jet  condenser  would  ordi¬ 
narily  be  installed,  because  of  its  simplicity  and  cheapness. 
On  the  ether  hand,  if  the  condensing  water  available  is  such 
that  it  would  be  injurious  to  the  boilers,  a  surface  condenser 
would,  of  course,  be  installed  in  order  to  save  the  exhaust 
steam  for  return  to  the  boilers,  there  being  only  a  small  per¬ 
centage  of  loss.  The  difficulty  encountered  in  a  reciprocating 
engine  plant  when  operated  with  surface  condensers  is  that 
the  boiler  feed  water  finally  becomes  very  much  charged  with 
cylinder  oil,  and  in  spite  of  any  filters  or  separators  in  exist¬ 
ence,  must  be  occasionally  renewed.  In  a  steam  turbine  plant 
this  difficulty  is  not  encountered,  as  no  cylinder  oil  is  used  and 
the  exhaust  steam  after  being  condensed  is  practically  pure 
water.  In  fact,  if  it  were  not  necessary  to  make  up  a  certain 
amount  of  boiler  feed  with  impure  water,  the  feed  water  in  a 
turbine  plant  operated  with  surface  condensers  would  become 
so  pure  that  it  would  probably  be  injurious  to  the  boilers.  Be¬ 
sides  the  condenser  the  usual  auxiliaries  which  form  part  of 
the  condensing  equipment  for  a  steam  turbine  are  a  circulating 
pump,  for  circulating  the  condensing  water  through  the  con¬ 
denser;  a  wet  vacuum  pump,  or  condensed  water  pump,  which 
draws  the  condensation  from  the  condenser  and  pumps  it  to 
tlie  feed  water  heater,  and  which  in  itself  is  usually  capable 
of  developing  a  vacuum  of  25  ins.  to  26  ins. ;  and  a  dry 
vacuum  pump,  which  draws  any  air  of  vapor  from  the  con¬ 
denser  which  may  be  in  it,  and  is  responsible  for  the  addi¬ 
tional  two  or  three  inches  of  vacuum  which  is  usually  ob¬ 
tained  in  this  type  of  condensing  equipment. 

It  has  often  been  stated  by  engineers  that  the  energy  ex¬ 
pended  in  obtaining  the  extra  few  inches  of  vacuum  in  a  con¬ 
densing  equipment  of  this  kind,  amounts  to  as  much  as  the 
saving  effected  by  having  this  additional  vacuum.  To  those 
who  have  had  experience  with  this  kind  of  an  equipment,  it  is 
evident  that  this  is  not  so,  for,  as  explained  above,  after  the 
28-in.  vacuum  point  is  reached,  each  additional  fraction  of  an 
inch  increase  in  vacuum  makes  a  marked  difference  in  the 
efficiency  and  capacity  of  the  turbine;  furthermore,  the  only 
additional  piece  of  apparatus  on  the  condensing  equipment  is 
the  dry  vacuum  pump,  and  when  w’e  consider  that  it  is  possible 
to  utilize  all  of  the  exhaust  steam  from  the  auxiliaries  for 
heating  the  boiler  feed  water,  it  becomes  apparent  that  the 
amount  of  energy  consumed  in  getting  the  extra  vacuum  is 
almost  negligible.  In  operating  a  plant  of  this  kind,  the  internal 
arrangement  of  the  condenser  makes  a  large  difference.  It  is 
easily  possible  to  build  a  surface  condenser  so  that  the  con¬ 
densation  when  leaving  the  condenser  to  go  to  the  feed  water 
heater  will  have  the  temperature  of  either  the  exhaust  steam 
from  the  turbine,  or  the  temperature  of  the  circulating  water 
as  it  leaves  the  condenser.  In  the  latter  case  the  condensation 
would  go  to  the  heater  at  a  temperature  as  low  as  45  degs.  F. 
in  winter,  while  in  the  former  case  the  condensation  will 
usually  have  a  temperature  of  about  90  degs.  F.  This  is  an 
important  detail  and  most  of  the  condenser  manufacturers 
now  build  condensers  to  operate  with  either  of  the  above  re¬ 
sults.  It  will  be  apparent  from  the  above,  that  in  any  case 
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where  it  is  possible  to  make  the  expenditure  for  a  surface 
condenser,  instead  of  a  jet  condenser,  it  is  advisable  to  do  so 
with  this  type  of  plant. 

The  question  very  often  arises  as  to  wdiether  the  auxiliary 
machinery  in  this  type  of  plant  should  be  motor-driven  or 
engine-driven.  It  is  even  argued  that  the  small  engines  are 
uneconomical  and  rather  expensive  to  maintain,  and  that  on 
the  other  hand  the  large  generating  unit  is  economical,  and  that 
motor-driven  auxiliaries  will  be  not  only  simpler  to  operate, 
but  more  economical.  This  is  the  opinion  unusually  arrived 
at  from  a  superficial  consideration,  but  after  going  into  detail, 
it  is  evident  that  in  nearly  every  instance  there  is  not  only  no 
advantage  in  using  motor-driven  auxiliaries,  but  in  most  cases 
a  decided  disadvantage.  Placing  motors  on  all  the  auxiliaries 
necessarily  limits  the  salable  output  from  the  generator.  In 
case  of  an  electrical  shut-down  in  a  plant,  all  the  auxiliaries 
immediately  shut  down,  making  it  not  only  more  difficult  to 
bring  the  plant  back  into  operation,  but  this,  at  times,  might 
prove  disastrous  to  the  equipment.  Further,  since  it  is  of  ad¬ 
vantage  to  pump  the  boiler  feed  water  to  the  boilers  at  the 
highest  possible  temperature,  it  becomes  evident  that  every 
ounce  of  exhaust  steam  from  the  auxiliaries  can  be  utilized  to 
good  advantage  in  heating  the  boiler  feed  water,  and  therefore 
the  only  energy  consumed  in  the  steam-driven  auxiliaries  is 
that  actually  doing  work  in  addition  to  the  friction  and  radia¬ 
tion  loss,  .\ctual  figures  will  show  that  when  the  exhaust 
steam  from  the  auxiliaries  is  used  to  advantage  in  heating  the 
boiler  feed  water,  the  actual  number  of  thermal  units  consumed 
in  driving  the  auxiliaries  are  less  with  steam-driven  than  with 
electrically  operated  auxiliaries.  Some  calculations  recently 
made  on  the  comparative  cost  of  operating  a  steam-driven  and 
a  motor-driven  generator  for  furnishing  field  excitation  to  a 
3000-kw  plant,  show  that  with  coal  at  $2  a  ton,  there  would 
be  a  saving  of  $200  per  month  in  operating  a  steam-driven 
generator.  The  reason  for  this  is  that  every  pound  of  exhaust 
steam  from  the  steam-driven  generators  could  be  used  to  good 
advantage  in  heating  the  boiler  feed  water. 

Two  features  of  a  turbine  plant  of  this  kind  which  are  novel, 
and  have  not  been  mentioned,  arc  the  step-bearing  pumps,  and 
the  accumulator.  The  vertical  shaft  Curtis  turbine  runs  on  a 
film  of  oil,  the  oil  being  pumped  into  the  step  bearing  under  a 
pressure  varying  in  different  sized  units.  It  would  be  about 
300  lbs.  in  the  sizes  above  mentioned.  The  usual  arrangement 
is  to  have  at  least  two  step-bearing  pumps,  one  of  which  would 
be  running  at  all  times  when  a  turbine  is  in  operation.  The 
other  one  would  have  in  its  steam  line  a  throttle  valve  con¬ 
trolled  by  the  oil  accumulator,  the  accumulator  being  nothing 
more  than  a  vertical  cylinder  loaded  with  iron  weights,  this 
cylinder  floating  on  a  plunger  which  is  anchored  to  a  founda¬ 
tion.  'I'he  plunger  is  cored  to  the  bottom  where  a  pipe  con¬ 
nects  it  to  the  oil  pressure  line.  In  case  of  any  fluctuation  in 
the  steam  pressure,  or  other  cause  for  drop  in  the  oil  pressure, 
the  accumulator  maintains  a  constant  pressure  on  the  oil  sys¬ 
tem  for  a  few  minutes.  At  the  same  time,  if  the  pressure  in 
the  f)il  system  were  steadily  falling,  the  accumulator,  because 
of  the  dropping  of  the  floating  cylinder,  would  automatically 
start  up  the  second  step-bearing  pump. 

.\side  from  the  step  bearing  there  are  guide  bearings,  which 
are  also  supplied  with  oil  from  the  step-bearing  pump  after 
the  oil  has  passed  through  a  reducing  valve.  .\11  of  the  oil 
after  passing  through  these  various  bearings  is  filtered,  cooled 
and  again  passes  to  the  step-bearing  pumps,  and  is  thus  kept 
circulating  in  a  closed  circuit,  so  that  it  will  be  seen  that  very 
little  oil  is  lost.  In  the  operation  of  a  system  of  this  kind  the 
quality  of  the  oil  used  makes  a  considerable  difference.  It  has 
been  found  that  certain  oils,  due  to  the  high  velocity  of  the 
turbine,  will  emulsify.  Other  oils  which  do  not  emulsify  may 
not  have  body  enough  to  lubricate  properly.  It  is  not  difficult 
to  find  an  oil  of  the  proper  kind  after  it  is  knowm  what  the 
necessary  viscosity,  gravity,  volatility,  etc.,  of  the  oil  are. 

In  the  discussion  of  this  paper,  Mr.  Hecht  added  some 
figures  on  the  waste  of  having  condensers  so  designed  and 
operated  that  the  condensed  water  leaves  the  turbine  at  an  un¬ 


necessarily  low  temperature.  As  a  rough  estimate,  he  ex¬ 
plained  that  if  a  condenser  is  designed  so  that  the  condensation 
leaves  the  turbine  at,  for  example,  a  temperature  of  90  degs., 
as  compared  with  another  condenser  which  is  designed  so  that 
the  condensation  leaves  at  a  temperature  of  the  circulating 
water,  or  say  45  degs.,  there  would  be  required  roughly  45 
thermal  units  per  pound  of  water  to  bring  it  back  to  the  90-deg. 
point.  Assuming  that  a  plant  is  carrying  a  load  of  2000  kw 
on  an  average  for  24  hours,  and  assuming  a  consumption  of 
20  lbs.  of  steam  per  kw-hour,  the  total  amount  of  steam  con¬ 
densed  would  be  about  40,000  lbs.  per  hour.  Now,  if  we  have 
to  expend  45  thermal  units  per  pound  to  heat  that  up  to  a 
90-deg.  point  for  boiler  feed,  43,200,000  thermal  units  per  day 
will  be  required.  If  we  take  an  average  Illinois  coal  giving 
about  12,000  thermal  units  per  pound,  costing  $2  a  ton,  and 
assume  an  average  boiler  efficiency  of  60  per  cent,  we  would 
get  out  of  that  coal  about  7200  thermal  units  per  pound.  Divid¬ 
ing  43,200,000  thermal  units  by  7200,  we  would  have  6000  lbs. 
of  coal  used  per  day,  or  about  $6  worth.  This  is  5  per  cent 
interest  on  a  $43,000  investment,  merely  due  to  a  little  differ¬ 
ence  in  the  design  of  a  condenser,  and  it  is  just  as  easy  to 
design  it  one  w'ay  as  it  is  the  other,  only  some  condenser  peo¬ 
ple  are  not  doing  it. 

New  Telephone  Patents. 

PARTY-LINE  SYSTEM. 

With  rural  telephone  lines,  where  there  are  but  two  or  less 
subscribers  to  the  mile,  it  becomes  necessary  in  order  to  avoid 
a  prohibitive  rate,  to  group  ten  or  more  stations  on  each  circuit. 
Such  lines  require,  of  course,  some  method  of  distinctive  sig¬ 
naling  to  call  the  various  stations.  Many  different  suggestions 
have  been  put  forward  for  selective  ringing,  but  the  successful 
system  of  to-day  still  uses  the  code  system  of  ringing.  Of 
course,  ordinarily  every  signal  throws  the  exchange  drop 
whether  or  not  the  exchange  is  wanted,  and  as  with  such  lines 
there  is  a  great  amount  of  local  service,  the  exchange  operator 
is  put  to  much  unnecessary  labor.  To  avoid  this  there  has  been 
devised  an  arrangement  whereby  the  users  may  at  will  cause 
their  generators  to  signal  all  the  stations  alone,  or  the  exchange 
alone.  This  has  been  accomplished  ordinarily  by  the  use  of  the 
metallic  circuit  for  one  case  and  a  grounded  circuit  for  the 
other.  A  push  button  has  heretofore  served  to  accomplish  the 
switching.  Recently,  how'ever,  Mr.  W.  R.  Brown,  of  Lafayette. 
Ind.,  has  patented  an  arrangement  wherein  the  hook  sw’itch  ac¬ 
complishes  the  switching.  If  the  generator  be  operated  with  the 
hook  raised,  the  exchange  is  signaled.  If  the  hook  be  down, 
the  stations  are  signaled.  The  patent  for  this  arrangement  is 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company. 

AUTOMATIC  EXCHANGE  SENDER. 

A  sender  for  an  automatic  exchange,  patented  by  J.  G. 
Roberts,  of  Chicago,  has  also  been  assigned  to  the  Western 
Electric  Company.  This  sender  is  adapted  to  an  automatic  ex¬ 
change  system  worked  out  by  this  same  inventor.  This  system 
includes  a  series  of  trunking  of  selecting  machines  involved  in 
each  switch,  and  also  a  special  connecting  machine.  The  trunk¬ 
ing  machines  differentiate  between  the  various  thousands, 
hundreds,  etc.  This  sender  is  adapted  to  be  set  up  with  the 
desired  number  exhibited  at  a  horizontal  row  of  windows. 
Then  by  moving  a  crank  all  digits  are  simultaneously  started,  as 
far  as  the  user  is  concerned.  The  setting  apparatus  consists  of 
a  number  of  knurled  discs  projecting  through  the  casing.  These 
are  manpiulated  until  the  desired  number  is  set  up.  The  crank 
then  having  been  moved  its  full  limit  and  released,  begins  to 
return  under  the  action  of  a  spring,  and  the  control  of  a  bal¬ 
ance  and  escapement.  The  switching  devices  at  the  exchange 
are  arranged  to  follow  a  certain  sequence  of  operations,  all 
under  the  control  of  a  single  make-and-break  switch  at  the 
subscriber  station,  no  grounds  being  employed.  The  crank  shaft 
carries  a  series  of  arms,  each  of  which  ends  in  a  circular 
segment  of  some  length.  These  segment  arms  are  all  loose  on 
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the  shaft  save  one,  and  each  is  adapted  to  drive  the  next  by 
means  of  a  pawl,  riding  ratchet  teeth  on  the  adjacent  segment. 
In  setting  the  numbers,  a  shield  is  adjusted  over  certain  of  the 
ratchet  teeth,  to  determine  the  exact  tooth  at  which  the  pawl 
will  take  hold.  When  the  crank  is  turned  forward,  the  first 
segment  arm  is  carried  with  it.  As  soon  as  its  pawl  rides  off 
the  shield  the  second  begins  to  move;  the  second  drives  the 
third,  etc.,  until  the  last  comes  against  its  stop.  The  parts  are 
now  all  set  up  in  definite  angular  relation  representing  a  time 
function  proportional  to  the  different  digits  of  the  number  and 
the  time  required  for  certain  intermediate  processes.  Now  the 
handle  is  released,  and  begins  to  return.  As  each  pawl  is  re¬ 
leased,  the  member  held  by  it  flies  home,  causing  a  momentary 
break  at  the  control  switch.  The  time  sequence  of  the  return 
to  normal  of  the  sender  members  controls  the  selection  at  the 
exchange,  this  selection  depending  upon  the  length  of  time  dur¬ 
ing  which  each  function  is  allowed  to  continue. 


Letters  to  the  Editors. 


Combined  Steam  and  Gas  Engine. 


To  the  Editors  of  Electrical  World: 

Sirs  ; — I  read  with  much  interest  tlie  article  “Combined 
Steam  and  Gas  Engine”  in  your  issue  of  Jan.  ii,  as  it  related 
to  a  subject  to  which  I  have  given  some  attention.  I  enclose 
a  blueprint  of  a  drawing  which  I  made  in  September,  1898, 
the  principles  of  which  differ  in  one  respect  only  from  those 
proposed  by  Mr.  S.  A.  Reeve,  namely,  instead  of  directing  the 
gas  flame  downward  into  water,  as  Mr.  Reeve  proposes,  I  allow 
combustion  to  become  complete  in  a  chamber  having  a  water 
jacket.  The  steam  generated  in  the  jackets  of  both  the  com¬ 
bustion  chamber  and  the  engine  cylinder  passes  into  the  com¬ 
bustion  chamber  above  the  gas  flame,  where  they  are  mixed 
after  complete  combustion  has  taken  place. 

The  print  shows  a  single-acting  water-jacketed  engine  cylin¬ 
der,  the  crank  end  being  a  single-acting  water-jacketed  air 
compressor;  water-jacketed  combustion  chamber,  a  feed-water 
heater,  an  oil  pump,  etc.  The  feed-water  passes  first  through 


llie  air  compressor  jacket,  thence  to  feed-water  heater,  thence 
to  engine  and  generator  jackets.  Of  course,  the  piston  valve 
shown  would  never  do  for  temperatures  of  1000  degs.  F.  and 
so  later  developments  of  this  principle  show  a  double-acting 
engine  with  double-beat  poppet  valves,  double-acting  air  com¬ 
pressor  (both  jacketed)  and  a  generator  and  feed-water  heater 
of  very  different  design  than  shown  by  this  old  print. 


It  is  true,  as  Mr.  Reeve  suggests,  that  this  principle  can  be 
applied  to  existing  steam  engines  with  slight  modifications,  but 
in  these  cases  a  much  larger  generator  would  be  required  to 
generate  a  larger  volume  of  steam  for  reducing  the  tempera¬ 
ture  to  or  below,  say  400  degs.  F. ;  while  with  a  special  poppet 
value  and  a  jacketed  engine  in  which  a  temperature  of  1000 
degs.  F.  could  be  continually  worked,  the  generator  needed 
would  be  small  and  the  efficiency  much  better. 

Though  I  have  never  been  in  a  position  to  make  any  actual 
demonstration  of  this  principle,  I  have  for  years  believed  that 
the  increased  efficiency  would  more  than  justify  the  little  e.\tra 
complication,  even  in  small  units. 

Barboursville,  W.  Va.  Luther  L.  Dowthat. 


Hunting  of  Alternators. 

To  the  'Editors  of  Electrical  World: 

Sirs  : — Will  you  permit  the  writer  to  take  exception  to  your 
editorial  on  “Hunting  of  Alternators”  in  the  issue  for  Jan.  25, 
1908,  as  this  editorial  is  not  at  all  in  accordance  with  the 
writer’s  experiences  in  alternating-current  apparatus. 

You  state  that  now  alternators  are  nearly  always  polyphase, 
which  are  easier  to  synchronize  and  maintain  in  synchronism 
than  single-phase  machines.  I  cannot  agree  with  this  state¬ 
ment,  and  I  have  seen  many  two-phase  units  that  would  not 
run  in  multiple  when  operating  two-phase  that  would  run  per¬ 
fectly  when  operated  on  one  phase  only.  You  also  state  that 
the  operating  of  low-frequency  generators  in  parallel  is  easier 
than  high-frequency,  which  is  not  necessarily  so. 

You  state  that  dangerous  hunting  of  alternators  has  ceased 
to  be  the  dread  of  central-station  engineers,  yet  occasionally 
conditions  arise  in  which  alternators  misbehave  when  coupled. 
This  is  quite  true  and  always  will  be  so  until  engineers  realize 
that  the  engine  and  generator  must  be  designed  as  a  unit. 

You  state  that  in  practically  every  case  where  there  is 
parallel  operation  trouble,  the  cause  is  to  be  found  in  the  be¬ 
havior  of  the  engines  or  prime  movers,  with  which  I  also  do 
not  agree,  as  I  have  seen  numerous  instances  where  the  gen¬ 
erators  were  at  fault  and  in  which  case  the  cause  of  the  trouble 
was  entirely  remedied  by  changes  in  the  generators  without 
touching  the  engines,  although  in  many  cases  the  faults  in  the 
generator  design  have  been  compensated  for  in  damping  the 
governor  of  the  engine. 

You  also  state  that  every  alternator  or  synchronous  motor 
possesses  a  natural  period  of  oscillation  w'hen  connected  to 
constant-frequency  and  constant-potential  mains,  the  frequency 
of  which  depends  upon  its  moments  of  inertia,  etc.,  which  is 
misleading.  That  a  natural  period  of  oscillation  exists  in 
synchronous  apparatus  is  quite  true,  and  the  successful  multiple 
operation  of  generators  depends  upon  the  frequency  thereof 
(as  well  as  the  amplitude),  which  is  not  the  case  with  synchro¬ 
nous  motors  which  have  but  one  natural  period  of  oscillation 
which  always  corresponds  to  the  revolutions  of  the  prime 
mover;  if  it  be  an  engine,  that  is,  one  beat  to  each  revolution 
of  the  engine. 

The  successful  operation  of  the  synchronous  motor  depends 
only  upon  the  amplitude  of  the  beat.  The  period  of  oscillation 
of  generators  is  very  different,  as  it  depends  upon  the  number 
of  revolutions  of  the  prime  mover,  the  total  moment  of 
inertia,  the  number  of  alternations,  the  number  of  phases,  the 
e.  m.  f.  and  the  short  circuit  capacity. 

The  amplitude  of  the  oscillation  depends  upon  the  sensitive¬ 
ness  of  the  engine  governors,  the  number  of  cylinders  of  each 
engine  and  the  damping  effect  of  the  generators.  The  more 
sluggish  the  governor,  the  fewer  the  cylinders  and  the  greater 
the  damping  effect  of  the  generators  producing  an  oscillation 
of  minimum  amplitude. 

It  is  certainly  wonderful  how  many  successful  guesses  have 
been  made  in  the  design  of  alternators  and  engines  to  be  used 
in  parallel  operation ;  but  the  writer  does  not  believe  that  the 
unit  of  the  future  will  be  designed  by  tw^o  people  who  do 
not  collaborate  in  producing  a  unifwhich,  when  run  in  multiple. 
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will  produce  a  natural  oscillation,  the  period  and  amplitude  ol 
which  has  not  been  predetermined. 

Newark,  N.  J.  •  C.  Oscanyan, 

[We  fully  agree  with  Mr.  Oscanyan  as  to  the  importance  of 
collaboration  between  the  engine  builder  and  the  manufacturer 
of  an  alternator  to  be  directly  connected  therewith,  in  order 
that  the  natural  period  of  oscillation  of  the  latter  may  be 
quite  different  from  that  of  the  fluctuating  torque  of  the  en¬ 
gine.  In  fact,  this  opinion  was  directly  stated  in  the  editorial 
referred  to.  The  fact  that  when  certain  two-phase  alternators 
refuse  to  operate  in  multiple  when  both  phases  are  employed 
but  run  perfectly  when  used  as  single-phase  machines,  is 
scarcely  proof  that  two-phase  alternators  are  easier  to  maintain 
in  synchronism  than  single-phase  machines,  but  rather  implies 
that  in  the  particular  case  observed  the  natural  period  of  the 
engine  corresponds  more  nearly  to  that  of  the  alternator  with 
both  phases  in  use  than  to  that  of  the  same  machine  with  only 
one  phase  active.  Since  a  high-frequency  alternator  has  more 
l)oles  than  a  low-frequency  machine  driven  at  the  same  rela¬ 
tive  speed,  it  follows  that  for  equal  angular  displacements 
during  irregular  rotative  speed,  a  60-cycle  alternator  is  sub¬ 
jected  to  2.4  times  the  electrical  angular  displacement  of  a 
2S-cycle  alternator,  and  therefore  a  60-cycle  machine  requires 
a  much  m<)re  regular  driving  torque  than  a  machine  of  25 
cycles.  It  is  common  knowledge  that  trouble  is  very  rarely 
experienced  from  the  hunting  of  alternators  driven  by  water 
or  steam  turbines,  but  that  alternators  driven  by  reciprocating 
steam  or  gas  engines  almost  always  have  a  tendency  to  hunt. 
It  cannot  be  assumed  that  the  curing  of  certain  generator  sets 
of  hunting  by  changing  the  alternators  without  touching  the 
engines  is  proof  that  the  alternators  caused  the  hunting.  Hunt¬ 
ing,  which  in  any  event  is  caused  by  irregular  driving  or 
counter  torque,  reaches  its  maximum  when  the  natural  period 
of  the  engines  is  the  same  as  that  of  the  alternators;  it  may  be 
lessened  by  changing  the  period  of  either  the  engines  or  the 
generators,  or  by  damping  either  of  these  machines.  We  are 
unable  to  follow  Mr.  Oscanyan’s  outline  of  the  difference  be¬ 
tween  the  natural  period  of  a  synchronous  motor  and  that  of  a 
synchronous  generator.  Since  a  motor  is  in  reality  merely  a 
generator  with  a  negative  load,  a  synchronous  machine  does 
not  change  its  natural  period — which  depends  upon  its  electric 
circuits  and  the  mass  of  its  rotating  parts — when  it  is  operated 
one  time  as  a  generator  and  another  time  as  a  motor. — Eds  ] 


Parallel  Operation  of  Alternators. 

To  fhe  Editors  of  Electrical  Jl'orld: 

Sirs  : — I  read  with  much  interest  the  controversy  in  your 
issues  of  Dec.  28  and  Jan.  S  in  regard  to  parallel  operation  of 


alternators.  I  supposed  that  the  principle  outlined  in  your 
editorial  comment  of  Dec.  28  was  generally  accepted  as  estalx 
lished,  and  was  surprised  that  it  should  be  questioned  by  Mr. 
Lyon.  I  would  state  this  principle  as  follows:  “The  voltage 
and  frequency  of  an  alternating-current  system  being  kept 
constant,  the  load  on  any  particular  synchronous  machine  is 
independent  of  its  field  excitation  through  all  ranges  of  field 
current  and  all  loads,  until  conditions  are  reached  that  cause 
the  machine  to  drop  out  of  step.”  I  would  add  that  conditions 
have  to  become  very  extreme  before  ordinary  commercial  ma¬ 
chines  will  drop  out  of  step. 

If  occurs  to  me  that  some  of  your  readers  may  be  interested 
in  the  following  facts  bearing  on  the  phenomenon  in  question: 
In  the  spring  of  1906  general  tests  were  made  of  the  apparatus 
in  the  power  house  of  the  Boston  &  Worcester  Street  Railway 
Company,  in  South  Framingham,  by  students  of  the  Massachu¬ 
setts  Institute  of  Technology.  At  my  suggestion  a  test  run 
was  made  for  the  purpose  of  demonstrating  the  principle  above 
enunciated.  The  machine  furnishing  the  power  was  a  1000- 
kw.  revolving-field,  13,200-volt,  fly-wheel  type,  General  Electric 
three-phase  generator,  .driven  by  a  cross-compound  engine.  A 
2000-kw  Curtis  turbo-generator  was  run  as  a  synchronous 
motor,  the  steam  supply  to  the  turbine  being  entirely  cut  off. 

Three-phase  energy  was  transmitted  to  a  sub-station  10 
miles  away,  where  it  was  fed  to  rotary  convertors  which  fur¬ 
nished  direct  current  to  the  trolley  line  and  feeders.  The 
direct-current  feeders  were  grounded  through  a  circuit-breaker 
at  the  power  house.  In  this  way  the  sub-station  was  given  a 
very  steady  but  not  readily  adjustable  load,  which  depended  in 
amount  upon  the  resistance  of  the  trolley  line  and  feeders  and 
the  rail  return. 

With  this  constant  load  upon  the  rotaries  the  field  current  of 
the  looo-kw  alternator  was  varied  from  the  greatest  amount 
w'hich  could  be  obtained  by  running  up  the  exciter  voltage 
down  to  zero.  The  voltage  of  the  system  was  maintained 
constant  by  varying  the  field  current  of  the  2000-kw  synchro¬ 
nous  motor.  During  the  entire  test  the  load  on  the  lOoo-kw 
generator  remained  nearly  constant  at  about  800  kw,  and  the 
machine  carried  this  load  with  no  current  in  the  field  circuit 
without  giving  any  indications  of  weakness. 

I  do  not  believe  the  machine  was  carrying  even  approxi¬ 
mately  the  maximum  load  it  could  carry  under  those  conditions. 
Unfortunately,  the  value  of  the  interchange  current  between 
the  two  machines  under  the  extreme  condition  was  off  the 
range  of  the  indicating  instruments;  but  extrapolation  on  the 
curve  indicated  about  130  amperes  as  the  total  armature  cur¬ 
rent,  corresponding  to  about  3000  apparent  kilowatts,  and  a 
power  factor  of  about  .27. 

South  Framingham,  Mass.  Milan  V.  .\vres. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Rectifier. — F.  J.  Koch. — A  paper  read  before  the  Electrical 
S«)cicty  of  Dresden  on  an  apparatus  for  changing  alternating 
current  into  pulsating  direct  current,  which  has  been  in  com¬ 
mercial  use  for  several  years  in  Germany,  especially  for  charg¬ 


ing  automobile  batteries  aiul  for  supplying  electroplater  shops 
with  direct  current.  The  essential  feature  of  the  apparatus  is 


the  plunger  of  a  magnet,  oscillating  in  synchronism  with  the 
voltage  of  the  network.  This  magnet  plunger  opens  and  closes 
periodically  a  contact  in  the  main  circuit.  The  simplest  form 
of  the  apparatus  is  shown  in  principle  in  Fig.  i.  as  used  for 
charging  batteries  of  small  rating.  G  is  the  alternator,  the  thick 
lines  represent  the  main  circuit  and  the  thin  dotted  lines  the 
exciting  circuit  in  shunt.  A  polarized  relay  R  forms  the  inter¬ 
rupter.  It  is  so  designed  that  the  polarizing  permanent  magnet 
does  not  undergo  any  change  of  magnetic  flux.  The  relay  is 
shown  in  Fig.  2.  The  periodical  opening  and  closing  of  the 
contact  causes  a  pulsating  current  always  of  the  same  direction 
to  pass  through  the  main  circuit.  If  it  be  assumed  that  the 
main  circuit  contains  no  source  of  e.  m.  f.,  but  only  resistance, 
it  is  sufficient  that  the  contact  be  closed  and  opened  exactly  at 
the  zero  points  of  the  voltage  curve.  In  this  case  only  one- 
half  of  the  total  wave  of  one  period  is,  of  course,  utilized,  but 
all  the  utilized  half  waves  are  of  the  same  polarity.  If  the 
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oscillating  armature  was  directly  connected  to  the  alternating 
current  network,  it  could  oscillate  in  synchronism,  but  could 
not  oscillate  in  phase  with  the  voltage  of  the  network  on 
account  of  the  self-induction  of  the  coils,  the  hysteresis  of  the 
iron,  etc.  To  compensate  for  this,  a  condenser  C  and  the  coil 
of  variable  self-inductance  L  are  connected  in  series  with  the 
winding  of  the  relay  R  (Fig.  i),  and  by  their  adjustment  coin¬ 
cidence  of  phase  can  be  obtained.  If  now  a  battery  is  inserted 
in  the  main  circuit  it  is  no  longer  proper  to  let  the  contact  open 
and  close  at  the  zero  points  of  the  voltage  curve  and  a  further 
adjustment  is  necessary.  This  is  obtained  by  a  second  winding 
on  the  relay  connected  to  the  terminals  of  the  battery.  This  is 
shown  in  a  drawn-out  thin  line  in  Fig.  i  in  series  with  a  resist¬ 
ance  Wt.  However,  for  apparatus  for  larger  ratings  a  different 
system  is  used.  In  all  apparatus  of  larger  ratings  (about  1.5 
kw)  it  is  endeavored  to  utilize  not  only  one  half  wave  of  the 
alternating  current  but  both  half  waves.  The  system  employed 
for  this  purpose  is  shown  in  Fig.  3.  It  consists  essentially  of 


the  combination  of  two  devices  of  the  kind  shown  in  Fig.  i,  the 
two  devices  being  arranged  symmetrically,  current  being  taken 
off  from  the  two  halves  of  the  secondary  of  a  transformer. 
The  author  exhibited  a  complete  charging  station  for  automo¬ 
biles  for  charging  60  cells  with  40  amperes.  Some  further 
modifications  are  also  described. — Elek.  Zeit.,  Jan.  9. 

Magnetic  Oscillations  in  Alternators. — G.  W.  Worrall. — A 
paper  read  before  the  Manchester  section  of  the  (Brit.)  Inst. 
Elec.  Eng.  on  magnetic  oscillations  in  alternators.  The  results 
of  his  investigations  based  on  experimental  tests  are  as  follows : 
There  are  two  kinds  of  magnetic  oscillation  in  the  main  mag¬ 
netic  circuit:  (a)  A  variation  in  magnitude  or  “flux  pulsation”; 
(b)  a  to-and-fro  movement  of  the  flux  or  “flux  swing.”  “Flux 
pulsation”  is  a  maximum  when  the  ratio  of  polar  arc  to  tooth¬ 
pick  equals  a  whole  number,  and  is  a  minimum  when  the  ratio 
equals  a  whole  number  plus  one-half.  “Flux  swing”  is  a  maxi¬ 
mum  when  the  ratio  of  polar  arc  to  tooth  pitch  equals  a  whole 
number  plus  one-half,  and  is  a  minimum  when  the  ratio  equals  a 
whole  number.  The  ripples  in  the  crest  of  the  e.  m.  f.  wave  are 
due  to  the  “flux  swing”  and  those  in  the  zero  portion  of  the 
wave  to  the  “flux  pulsation.”  When  the  armature  carries  cur¬ 
rent  the  flux  entering  the  teeth  is  displaced  (a)  backwards, 
when  the  current  is  in  the  same  direction  as  the  main  e.  m.  f. 
generated;  (b)  forward,  when  the  current  is  in  the  opposite 
direction  to  the  main  e.  m.  f.  generated.  In  the  discussion 
which  followed  some  of  the  speakers  showed  a  disposition  to 
question  how  far  general  deductions  should  be  drawn  from  ex¬ 
perimental  results  on  a  machine  of  special  design. — Lond.  Elec. 
Eng.,  Jan.  16  and  23. 

Low-Voltage  Alternator. — An  article  describing  tests  of  a 
low-voltage  alternator  of  British  make  for  a  calcium  carbide 
furnace  plant.  The  normal  output  is  8600  amperes  at  50  volts, 
and  the  machine  should  be  able  to  carry  an  overload  of  10  per 
cent  continuously  without  a  rise  of  temperature  sufficient  to 
injure  the  insulation.  The  temperature  rise  of  any  accessible 
part  of  the  machine  should  not  exceed  75  per  cent  of  that  of 
the  surrounding  air  during  continuous  working  at  normal  full 
load.  In  the  tests  which  are  described  the  efficiency  was  found 
to  be  95  per  cent. — Lond.  Elec.  Rev.,  Jan.  17. 

Lamps  and  Lighting. 

Metallic  Filament  Lamps. — A  letter  referring  to  the  placing 
of  osram  lamps  on  arc-lamp  posts  at  East  Bourne,  the  osram 


lamps  not  to  replace  the  arcs  but  merely  to  be  used  as  half¬ 
night  lamps.  In  connection  with  this  the  following  editorial 
note  is  given :  “Osram  lamps  alone  are  being  increasingly,  used 
in  the  100-cp  size  for  street  lighting.  A  notable  example  is 
Exeter,  where  this  has  been  done  for  nearly  two  years,  and 
the  average  life  has  been  found  to  be  about  1200  hours.  The 
loo-cp  osram  lamp  is  now  made  up  to  130  volts  and  con¬ 
sumes  105  watts.  A  200-volt,  lOO-cp  lamp  will  be  on  the 
market  in  a  month  or  two.  There  is  a  little  difficulty  in  ob¬ 
taining  quick  deliveries  of  large  quantities  of  loo-cp  lamps,  but 
this  will  disappear  as  soon  as  the  arrangements  for  manufac¬ 
ture  in  this  country  are  completed.  We  believe  the  lOO-cp  lamp 
is  listed  at  8s.  ($2). — Lond.  Elec.  Enging,  Jan.  16.  It  is  stated 
that  the  new  i6-cp,  100  to  120-volt  German  tantalum  lamp  will 
be  sold  in  England  in  a  month  or  two,  and  that  200-volt  osram 
lamps  for  100  candle-power  will  be  obtainable  in  England  in 
a  few  weeks’  time,  while  40  and  50  cp  osram  lamps  for  from 
200  to  250  volts  are  stated  to  have  also  been  made.  (A  com¬ 
plete  list  of  high-voltage  metallic  filament  lamps  now  on  the 
market  in  Germany  was  given  in  the  Digest  last  week.) — Lond. 
Elec.  Eng’ing,  Jan.  23. 

Amalgam  Lamp  with  a  Very  Rich  Line  Spectrum. — L.  .\rons. 
— A  paper  on  the  use  of  a  lead-bismuth-mercury  alloy  (of  the 
formula  Hgj  Pb  Bi)  instead  of  pure  mercury  in  the  mercury 
vapor  lamp)  in  a  quartz  tube  of.Heraeus  make.  The  lamp 
gives  a  very  rich  line  spectrum  showing  all  three  spectra  of 
Pb,  Bi  and  Hg. — .4nn.  d.  Phys.,  1907,  No.  6,  Vol.  23,  p.  176. 

Power. 

Electric  Energy  for  Industrial  Purposes. — J.  F.  C.  Snell. — 
The  conclusion  of  this  paper  read  before  the  (Brit.J  Inst.  Elec. 
Eng.  The  author  first  deals  with  the  cost  of  electrical  energy 
generated  by  small  gas  plants,  oil  engines  and  steam  plants,  in 
order  to  make  a  comparison  with  the  cost  of  public  supply.  He 
then  gives  the  actual  cost  of  energy  for  works  of  different 
kinds,  such  as  docks,  shipyards,  paper  mills,  jute  mills,  cotton 
mills,  collieries,  steel  works,  breweries,  etc.,  and  points  out 
which  cases  offer  difficult  problems  for  a  central  power  supply. 
Finally  he  discusses  the  chances  of  existing  undertakings  in 
London  and  the  provinces  successfully  competing  with  private 
plants  and  what  steps  are  necessary  in  order  that  these  exist¬ 
ing  undertakings  may  supply  the  demand  for  energy  on  a  sound 
financial  basis.  The  severest  handicap  to  energy  supply  from 
existing  London  and  British  provincial  stations  is,  in  the  ma¬ 
jority  of  cases,  their  present  high  capital  cost  per  kilowatt.  "In 
the  case  of  London  undertakers  it  will  be  difficult  to  reduce  this 
much  below  $300  per  kilowatt,  or,  in  the  case  of  large  provincial 
stations,  $200  per  kilowatt,  or  smaller  stations  $250,  taking  into 
account  all  existing  capital  outlay.”  The  present  capital  expen¬ 
diture  per  kilowatt  on  London  municipal  systems  averages  $465 
and  London  company  stations  $515,  while  the  present  expendi¬ 
ture  on  provincial  municipal  stations  is  $354,  and  provincial  com¬ 
panies  $450.  The  author  endeavors  to  show  that  the  motor 
user  is  being  supplied  with  energy  by  many  British  stations  at 
the  expense'  of  their  lighting  customers,  who  are  paying  an 
unduly  high  rate  for  their  supply,  or  in  the  case  of  certain 
London  municipal  plants  at  too  high  a  cost  of  public  lighting. 
This  system  may  do  well  where  there  is  only  a  small  amount 
of  energy  to  be  given,  and  where  the  proportionate  revenue  is 
only  a  small  fraction  of  the  gross  receipts;  “but  let  there  be  a 
big  increase  in  the  amount  of  energy  supplied  at  the  same  rates 
and  (despite  its  effect  in  the  general  reduction  of  generating 
costs)  it  will  be  found  then  that  the  total  receipts  are  not 
commensurate  with  the  total  costs,  and  the  result  will  be  an 
unsuccessful  undertaking.”  The  author’s  chief  conclusion  is 
that  in  the  case  of  a  large  generating  station  where  the  capital 
expenditure  is  reduced  to.  a  minimum  and  the  supply  is  pro¬ 
duced  on  a  sufficiently  large  scale  but  within  a  reasonable  dis¬ 
tributing  radius,  a  sound  scale  of  charges  for  energy  can  be 
made  which  can  hold  its  own  with  any  independent  local  plant, 
whether  using  steam,  oil  or  gas. — Lond.  Elec.,  Jan.  17.  The 
same  paper  is  printed  with  the  complete  account  of  the  very 
extended  discussion  which  followed  in  Lond.  Elec.  Eng'ing, 
Jan.  16. 
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Cost  of  Energy. — F.  H.  Hirschland. — An  article  giving  esti¬ 
mates  of  the  cost  of  energy  generation  different  means  in 
the  case  of  800-kw  stations  delivering  6,200.000  kilowatt-hours 
per  year  for  an  electrochemical  process,  the  plant  to  run  24  hours 
j)er  day.  The  author  compares  the  cost  of  energy  from  steam, 
producer  gas,  natural  gas,  oil  engine  plant  and  buying  electricity 
from  a  large  hydro-electric  station.  His  results  are  in  favor  of 
the  latter. — Electrochem.  and  Met.  Jnd.,  February. 

Equipment  of  Raihcay  Warehouse. — H.  Henderson. — A  fully 
illustrated  paper,  read  lK*fore  the  Newcastle  section  of  the 
Hrit.  Inst.  Elec.  Eng.,  on  the  equipment  of  the  Northeastern 
Railway  Company’s  new  freight  warehouse  at  Newcastle,  which 
utilizes  to  the  full  the  advantages  obtainable,  especially  in  the 
way  of  compactness  of  arrangement,  by  the  use  of  electrically 
driven  apparatus,  and  describes  some  interesting  forms  of  over¬ 
head  revolving  jib,  and  other  cranes,  capstans  and  wagon  hoists. 
— Lond.  Elec.  Eng’ing,  Jan.  16. 

Coaling  Machinery. — F.  Collischon.n. — .\n  illustrated  de- 
.scription  of  the  electric  coaling  machinery  installed  at  Savona 
Harbor,  which  is  one  of  the  most  important  coaling  stations  in 
Italy.  Two  movable  elevators  and  a  cable  railway  are  provided. 
— Ixmd.  Electrician,  Jan.  17. 

Tusciano  Generating  Station  Plant. — J.  Si’ADINI. — .-\n  illus¬ 
trated  description  of  this  Italian  hydro-electric  plant  which  sup¬ 
plies  the  industrial  district  in  the  neighborhood  with  energy 
for  lamps  and  motors.  There  are  five  1400-hp  turbines  driving 
.tooo-volt,  three-phase  alternators.  For  transmission  the  voltage 
is  raised  to  30,000. — La  Lumiere  Elec.,  Jan.  18. 

Producer  Gas. — O.  Nagel. — .\n  illustrated  article  pointing  out 
the  advantages  of  producer-gas  firing  over  direct  firing  with 
coal. — Cassier's  Mag.,  February. 

Traction. 

.  lutoinobilc  Motors. — Sieg. — A  paper  read  before  the  Elec¬ 
trical  Society  of  Cologne.  The  author  first  gives  some  notes  on 
the  different  requirements  of  automobiles  for  luxury  purpo.ses 
and  of  automobiles  for  cab  service.  Motors  for  automobiles 
should  have  as  high  an  efficiency  as  possible  and  should  be  as 
light  as  possible.  These  are,  of  course,  two  contradictory  re¬ 
quirements.  There  is  a  possibility  of  improving  the  efficiency 
by  increasing  the  speed,  since  the  efficiency  of  the  gearing  sys¬ 
tem  is  not  greatly  affected  by  the  ratio  of  gearing.  However, 
the  noise  of  the  gearing  is  thereby  increased  to  an  objectionable 
degree.  By  using  high-speed  motors  it  is  possible  to  get  5.5-hp 
motors  with  an  efficiency  of  90  per  cent,  while  with  a  1000- 
r.  p.  Ill.  motor  an  efficiency  of  85  per  cent,  and  with  600  to  700 
r.  p.  ni.  an  efficiency  of  80  per  cent  is  very  good,  if  the  w’eight 
is  not  increased  too  much.  In  the  Lohner-Porsche  system  a 
high  weight  is  admitted,  but  the  motor  speed  is  so  low  that  the 
motor  is  direct  connected  with  the  axle.  There  is,  therefore, 
not  only  no  noise  from  the  gearing,  but  also  no  loss  in  the 
same.  Therefore,  such  a  motor  may  have  from  3  to  5  per  cent 
lower  efficiency  than  a  high-speed  motor  without  causing  a 
greater  consumption  of  watt-hours  per  car  kilometer.  The 
motor  may  .also  be  somewhat  more  expensive  than  the  high¬ 
speed  motor  plus  gearing  since  there  is  no  cost  of  maintenance 
of  the  gearing,  which  latter  amounts  to  about  one-fourth  cent 
])er  kilometer.  This  system  is  the  more  advantageous  the  more 
rapidly  the  automoliile  is  permitted  to  run.  On  broad,  straight 
streets  and  in  the  country  where  speeds  of  from  15  to  18  miles 
jier  hour  are  permissible,  the  energy  consumption  of  these 
motors  per  car  kilometer  is  only  very  little  higher  than  that  of 
tlie  best  high-speed  geared  motors,  namely,  “140  to  150  watt- 
hours  per  car  kilometer.”  If,  however,  it  becomes  necessary  to 
iliminish  the  speed  as  in  crowded  streets,  or  on  grades,  the 
energy  consumption  increases  rapidly.  The  extraordinary  re- 
iluction  of  the  number  of  revolutions  deprives  the  motor  of  a 
very  important  property,  its  overload  capacity.  This  system  is, 
therefore,  useful  only  on  automobiles  which  are  intended  to  run 
rapidly  on  straight,  level  roads.  For  running  on  roads  which 
contain  grades,  high-speed  motors  are  more  suitable,  while  for 
traveling  in  a  really  mountainous  country  an  electric  automobile 
is  unsuitable. — Elek.  Zeit.,  Jan.  9. 

Electrification  of  Raiheays. — C.  Kapp. — The  first  part  of  the 


first  of  a  profusely  illustrated  series  of  lectures  on  the  electri¬ 
fication  of  railways.  The  reliability  of  electric  operation  is 
pointed  out,  and  it  is  said  that  if  electric  traction  has  a  weak 
part  it  is  certainly  not  in  the  train  itself,  but  in  the  link  between 
the  power  house  and  the  train,  that  is  in  the  conductor  with  its 
sliding  contact ;  this  weakness  is  not  a  serious  matter.  While 
in  most  of  the  third-rail  equipment  used  at  present  the  working 
face  of  the  conductor  is  on  the  top,  this  has  certain  disadvan¬ 
tages.  Reference  is  made  to  Sprague’s  construction  of  an 
“under-running  contact  shoe.”  With  respect  to  trolley  systems 
the  suspension  by  catenary  is  described. — Lond.  Elec.  Engineer, 
Jan.  24. 

Single-Phase  Traction. — Henry. — The  conclusion  of  his 
article  on  the  Oerlikon  system  of  single-phase  traction.  The 
author  describes  the  motors  used  and  gives  diagrams  showing 
the  results  of  tests. — L’Electricien,  Jan.  25. 

Ratio  of  Gearing. — O.  Allen. — A  discussion  of  the  influence 
of  the  ratio  of  gearing  on  consumption  of  energy  on  tramways. 
The  author  shows  how  to  determine,  with  the  aid  of  diagrams, 
that  ratio  of  gearing  which  gives  the  best  all-round  efficiency  of 
motors  and  gear. — La  Lumiere  Electrique,  Jan.  18. 

Gasolene-Electric  Omnibus. — An  illustrated  description  of  a 
new  gasolene-electric  omnibus  of  English  design.  The  electrical 
equipment  is  on  the  Stevens  system.  A  30-hp  engine  drives  a 
commutating-pole  dynamo,  which  supplies  energy  to  two 
motors,  one  of  which  drives  each  back  wheel  through  worm 
gearing.  A  controller  enables  the  motors  to  be  connected  in 
series  or  parallel.  No  series  resistances  are  used,  but  the  field 
of  the  generator  can  be  varied. — Lond.  Electrical  Eng’ing, 
Jan.  16. 

Gasolene-Electric  Automobiles. — P.  Gasmier. — A  general  re¬ 
view  of  the  present  status  of  purely  electric  automobiles  and  of 
gasolene-electric  automobiles. — L'Ind.  Electrique,  Jan.  10. 

Installations,  Systems  and  Appliances. 

Protection  Against  Breakage  of  Wires. — Harre  and  Marige. 
— Two  papers  read  before  the  International  Society  of  Electri¬ 
cians  in  Paris.  Barre  discusses  in  a  long  paper  the  different 
types  of  apparatus  for  protection  against  the  dangerous  conse¬ 
quences  of  the  breakage  of  overhead  wires.  The  paper  of  the 
second  author  deals  with  the  same  subject  with  special  refer¬ 
ence  to  trolley  wires. — Bull.  Soc.  Internal,  des  Elec.,  December, 
1907. 

Wiring  in  South  Africa. — An  article  stating  that  in  many  of 
the  towns  in  South  Africa  electric  energy  distribution  has  be¬ 
come  possible  only  by  the  extensive  use  of  overhead  wires.  Of 
30  distributing  systems  all,  with  two  exceptions,  employ  bare 
overhead  wires,  except  in  the  business  section  of  some  of  the 
larger  towns,  where  underground  mains  are  used.  Some  meth¬ 
ods  of  wiring  are  described. — Lond.  Elec.  Review,  Jan.  17. 

Electrophysics  and  Magnetism. 

Elames  as  Rectifiers. — .\.  Cathiard. — A  flame  in  which  no 
solid  conductor  is  suspended  may  be  utilized  for  rectifying  alter¬ 
nating  currents.  It  is  necessary  merely  to  use  one  electrode 
having  a  much  smaller  area  than  the  other.  The  larger  current 
then  passes  from  the  larger  to  the  smaller  electrode.  The  au¬ 
thor  uses  by  preference  graphite  electrodes  in  a  coal  gas  flame, 
the  smaller  electrode  being  a  pointed  pencil  5  millimeters  in 
diameter.  An  alternating  e.  m.  f.  of  from  2000  to  ro.ooo  is 
applied  at  forty  periods  per  second.  The  distance  between  the 
electrodes  may  vary  from  5  millimeters  to  10  centimeters  with¬ 
out  altering  the  phenomenon,  and  the  electrodes  may  be  at  dif¬ 
ferent  levels.  The  continuous  current  obtained  is  feeble,  never 
surpassing  30  milliamperes.  But  it  produces  distinct  electro¬ 
deposition  in  a  voltmeter.  When  the  current  is  made  stronger 
it  becomes  alternating.  There  is  then  a  bright  arc  within  the 
flame  and  a  transport  of  solid  carbon.  Even  when  the  conduc¬ 
tion  is  unipolar,  a  feeble  luminous  arc  is  seen,  whose  end 
moves  rapidly  about  on  the  larger  electrode.  When  the  voltage 
is  reduced  the  current  also  decreases  and  finally  the  rectification 
i.^  reversetl,  giving  rise  to  Hanckel’s  phenomenon.  The  author 
has  not  yet  obtained  oscillograph  curves  from  the  flame  current. 
— Comptes  Rendus,  Jan.  6;  Lond.  Elec.  Eng’ing,  Jan.  23.  • 
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Conduction  in  Solids. — J.  Koexigsbkroer. — An  article  on  the 
nature  of  electric  conduction  of  solids  which  are  not  electrolytic 
conductors,  with  special  reference  to  the  temperature  coefficient 
of  the  conductivity.  The  subject  is  treated  from  the  standpoint 
of  the  electron  theory  and  a  formula  is  developed  which  is  be¬ 
lieved  by  the  author  to  be  the  general  resistance  law  of  all 
solid  bodies  not 'partaking  of  a  saline  character. — Lond.  Elec¬ 
trician,  Jan.  17. 

Electric  Charge  of  Ions. — H.  Pellat. — A  theoretical  note  in 
which  on  the  basis  of  molecular  and  ionic  hypotheses  the  author 
determines  the  absolute  value  of  the  electric  charge  of  a  mono¬ 
valent  ion.  His  result  is  in  good  agreement  with  the  former 
result  of  J.  J.  Thomson.  From  this  value  the  size  of  the 
diameter  of  the  atom  is  found  to  be  7.8  x  10. '*  centimeters. — 
Lond.  Electrician,  Jan.  17. 

Roentgen-Ray  Tubes. — J.  Trowbridge. — By  the  application  of 
a  longitudinal  magnetic  field  at  the  anode  of  a  Roentgen-ray 
tube  it  is  possible  to  concentrate  the  cathode  rays.  A  method 
of  doing  this  is  described  and  illustrated. — Am.  Jour,  of  Science, 
I'ebruary. 

Lightning  Flash. — Bermbach. — An  abstract  of  a  paper  read 
before  the  Electrical  Society  of  Cologne.  The  author  discusses 
the  question  whether  the  lightning  flash  is  an  oscillating  dis¬ 
charge  or  not.  The  author  sums  up  the  arguments  which  may 
he  made  for  and  against  this  assumption. — Elek.  Zeit.,  Jan.  g. 

Electrochemistry  and  Batteries. 

Electrometallurgy  of  Lead. — J.  W.  Richards. — In  a  section  of 
ids  serial  on  metallurgical  calculation  dealing  with  the  metal¬ 
lurgy  of  lead  he  gives  details  as  to  the  Salom  process  of  cath¬ 
odic  reduction  of  galena  and  of  the  Betts  process  of  refining 
lead  bullion. — Electrochem.  and  Met.  Ind.,  February. 

Electrochemical  Analysis. — A.  M.  Fairlie  and  A.  J.  Bone. — A 
second  article  on  electrochemical  analysis  with  rotating  anodes 
in  the  industrial  laboratory.  The  article  gives  details  of  the 
methods  of  analysis  employed  by  them  with  great  success  in 
commercial  copper  determinations. — Electrochem.  and  Met.  Ind., 
February. 

Units,  Measurements  and  Instruments. 

Treatment  of  Electric  Measuring  Instruments. — K.  Edgcumbe. 
— A  paper  read  before  the  (British)  Association  of  Engineers 
in  charge  on  “electrical  measuring  instruments  and  some  of 
their  weaknesses."  A  mistake  is  often  made  from  the  very 
outset  in  selecting  the  most  suitable  range  when  ordering  the 
instrument.  It  is  a  great  mistake  to  order  a  higher  range  than 
is  absolutely  necessary.  This  is  true  even  for  moving-coil  in¬ 
struments,  where  the  scale  is  perfectly  even  throughout  its 
range.  But  this  mistake  is  often  more  unfortunate  with  mov¬ 
ing-iron  instruments,  since,  owing  to  the  fact  that  the  perme¬ 
ability  of  iron  is  small  at  low  inductions,  the  first  tenth  of  the 
scale  of  such  an  iron  instrument  is  always  cramped.  For  this 
reason  the  top  reading  should  be  chosen  as  small  as  possible, 
so  that  the  upper  part  of  the  scale  may  be  mostly  used.  The 
question  of  range  becomes  of  supreme  importance  in  ampere- 
hour  or  watt-hour  meters,  since  with  very  light  loads  it  is  not 
simply  a  case  of  the  indication  being  inaccurate,  but  the  meters 
will  not  start  at  all  below  a  certain  minimum,  owing  to  the 
initial  friction  which  has  to  be  overcome.  A  point  requiring 
careful  consideration  when  specifying  an  instrument  is  the  ac¬ 
curacy  to  be  aimed  at.  One  must  remember  that  the  accuracy 
of  a  test  really  depends  on  that  of  the  least  exact  instrument 
used.  For  example,  in  testing  the  efficiency  of  a  glow-lamp,  it 
is  sheer  waste  of  time  to  measure  the  power  consumption  to  i 
per  cent  when  the  candle-power  cannot  be  relied  upon  to  within 
more  than  5  per  cent.  In  the  case  of  a  cell-testing  voltmeter, 
on  the  other  hand,  an  inaccuracy  of  more  than  i  per  cent  would 
be  inadmissible.  A  mistake  often  made  lies  in  the  type  of  in¬ 
strument  selected  for  a  particular  purpose;  for  direct -current 
circuit  the  moving  coil  pattern  is  undoubtedly  the  one  to  choose. 
For  alternating  current,  on  the  other  hand,  the  moving  iron  is 
greatly  superior  to  the  hot-wire  or  induction  pattern  on  the 
score  of  both  accuracy  and  durability.  The  former  is  always 
uncertain  in  its  readings  owing  to  the  unequal  expansion  in 
the  various  parts,  and  the  latter  is  seriously  affected  by  fre¬ 


quency,  wave  form  and  temperature.  The  moving-iron  pattern, 
if  properly  designed,  is  entirely  free  from  these  errors.  For 
ordinary  commercial  testing  of  lamps,  a  satisfactory  photometer 
consists  of  two  cards  inclined  at  an  angle,  each  illuminated  by 
one  of  the  lamps  and  so  placed  that  one  card  is  seen  behind 
the  sharply  cut  edge  of  the  other.  An  incandescent  lamp  whose 
candle-power  at  the  normal  voltage  is  known,  forms  the  stand¬ 
ard,  and  is  set  at  a  given  distance  on  one  side  of  the  cards. 
Another  lamp  (the  candle-power  of  which  is  immaterial)  is 
placed  on  the  other  side,  and  is  moved  to  and  fro  until  the  two 
cards  appear  to  be  equally  illuminated,  after  which  this  lamp 
must  not  be  again  moved.  The  standard  lamp  is  now  replaced 
by  the  lamp  to  be  tested,  which  is  in  its  turn  moved  up  to  and 
away  from  the  photometer  until  a  balance  of  illumination  has 
again  been  obtained.  This  is  the  method  in  its  crudest  form; 
several  small  refinements  and  modifications  are  possible.  In 
order  to  be  able  to  determine  the  efficiency  of  a  lamp  the  con¬ 
sumption  must  be  measured,  and  for  this  purpose  a  deadbeat 
ammeter  or  wattmeter  provided  with  a  lampholder  is  the  most 
suitable.  I'he  instrument  should  also  be  furnished  with  a  fine 
wire  fuse,  and  even  when  so  protected  it  is  best  to  short-circuit 
the  ammeter  temporarily  when  the  lamp  is  first  put  into  circuit, 
in  order  to  prevent  any  damage  in  the  event  of  a  faulty  lamp 
l)eing  put  into  the  holder. — Lond.  Elec.  Eng’ing,  Jan.  16. 

Portable  Measuring  Bridge. — D.  Bercovitz. — An  illustrated 
description  of  a  portable  measuring  bridge  which  may  be  used 
with  direct  current  or  alternating  current  and  is  specially  suit¬ 
able  for  lightning-rod  tests  which  are  generally  carried  out  by 
people  who  are  not  highly  skilled.  The  instrument  was  designed 
by  Ruppel  and  the  essential  feature  of  it  is  the  oscillating  de¬ 
vice  .4  which  by  means  of  mechanical  oscillations  of  a  spring 


FIG.  I. — PORTABLE  MEASURING  BRIDGE. 

transforms  direct  current  into  alternating  current.  A  tuned 
steel  spring  A  connects  alternately  the  positive  and  negative 
pole  of  the  battery  B  with  the  bridge,  as  indicated  in  Fig.  4. 
The  spring  is  so  tuned  that  the  frequency  of  the  alternating 
current  produced  is  about  17  periods  per  second.  This  fre¬ 
quency  is  also  sufficient  for  tests  of  electrolytes.  In  connection 
with  this  bridge  it  is  possible  to  use  instead  of  the  telephone  a 
sensitive  damped  Deprez  galvanometer  G  which  is  caused  to 
oscillate  by  means  of  the  alternating  current.  Not  the  deflection 
of  the  needle  but  the  force  of  the  oscillations  is  observed,  since 
the  method  is  a  zero  one.  The  galvanometer  G  is  so  tuned 
that  there  is  almost  perfect  resonance  between  the  oscillations 
of  its  needle  and  those  of  the  tuned  steel  spring  A.  The  bridge 
is  adjusted  until  the  needle  of  the  galvanometer  ceases  to 
oscillate.  The  resistance  desired  is  then  directly  read  off.  It  is, 
of  course,  possible  to  use  the  instrument  for  direct-current  tests. 
In  this  case  the  steel  spring  A  is  not  caused  to  vibrate,  but  is 
brought  into  continuous  contact  with  either  C  or  Ci. — Elek. 
Zeit.,  Jan.  9. 

Standard  of  Radioactivity. — A  note  on  a  report  recently  pre¬ 
sented  to  the  (London)  Roentgen  Society  by  its  standards  com¬ 
mittee.  Constancy  and  homogeneity,  which  are  conditions  es¬ 
sential  to  a  standard  of  radioactivity,  are  not  obtained  from  the 
alpha  and  beta  rays,  but  from  the  gamma  rays.  It  is,  therefore, 
recommended  that  one  milligram  of  pure  radium  bromide 
should  be  regarded  as  a  standard,  and  that  the  ionization  pro¬ 
duced  by  the  gamma  rays  from  that  quantity  after  passing 
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through  one  cemiineter  of  lead  (^in  order  to  cut  off  the  incon¬ 
stant  alpha  and  beta  rays)  should  be  taken  as  the  measure  of 
the  unit  of  radioactivity.  A  fundamental  c.  g.  s.  unit  of  radio¬ 
activity  is  not  thought  to  be  feasible  at  present,  but  it  is  sug¬ 
gested  that  it  might  ultimately  be  possible  to  define  the  standard 
in  c.  g.  s.  units  as  that  weight  of  radium  which  reduces  energy 
at  a  rate  of  one  erg  per  second.  From  some  communications 
received  at  the  meeting  it  appears  that  according  to  Sir  William 
Ramsay  the  atomic  weight  of  radium  is  240  against  Mrs.  Curie’s 
estimate  of  225  or  226.  Rutherford  suggests  in  the  above  de¬ 
finition  of  the  standard  a  lead-screen  thickness  of  five  milli¬ 
meters  instead  of  one  centimeter. — Lond.  Electrician,  Jan.  17. 

Telegraphy,  Telephony  and  Signals. 

Undamped  Oscillations. — P.  Barreca. — A  paper  on  Poulsen’s 
method  of  producing  undamped  oscillations.  The  author  finds 
that  the  results  are  always  better  when  the  copper  is  cathode 
rather  than  anode,  whether  it  is  cooled  or  not.  This  is  against 
the  advice  of  both  Poulsen  and  Hahnemann.  The  advantage 
is  in  additional  stability.  In  order  to  obtain  a  given  value  of 
CL  it  is  better  to  alter  L  only  and  leave  C  untouched.  In  any 
case  for  a  given  CL  a  large  C  is  advantageous.  For  his  experi¬ 
ments  the  author  used  a  hollow  upper  cathode  of  copper  and 
a  lower  anode  of  carbon  kept  in  rotation  by  clock  work.  The 
copper  was  used  up  in  three  or  four  hours.  The  hydrogen  was 
carburretted  by  bubbling  through  benzine.  The  effect  of  the 
carburretting  is  shown  by  the  following  figures;  With  an  e.  m.  f. 
of  200  volts  and  a  continuous  current  of  10  or  12  amperes, 
waves  were  produced  240  meters  in  length.  hot-wire  am¬ 
meter  in  the  oscillating  circuit  showed  23  amperes  (3.75  ef¬ 
fective)  with  pure  hydrogen,  and  50  amperes  (8.14  effective) 
in  hydrogen  bubbled  through  benzine.”  The  benzine  also 
notably  increases  the  regularity.  The  ammeter  remained,  in 
fact,  steady  for  15  or  20  minutes  at  a  time,  and  a  vacuum 
tube  on  the  secondary  of  a  Tesla  coil  remained  alight.  The 
carbon  electrode  is  covered  with  a  ^pongy  growth  in  the  ben¬ 
zine,  which  must  be  filed  off. — Lond.  Electrician,  Jan.  17. 

li'ireless  Telegraphy. — J.  de  Beaupre. — .\n  article  on  the 
equipment  of  French  battleships  on  the  Mediterranean  Sea  with 
wireless  telegraph  apparatus.  Mention  is  made  of  the  success 
obtained  by  the  Cruiser  Kleber,  stationed  at  Casa  Blanca 
(Morocco),  in  transmitting  wireless  telegraph  messages  to  the 
Kiffel  tower  in  Paris  over  a  straight  distance  of  1200  miles. — 
l.ii  Lumiere  Elec.,  Jan.  18. 

Miscellaneous. 

llcal-lUssipatiny  I  artnslics. — A.  R.  Warnes. — .\n  article  on 
the  best  heat-dissipating  varnishes.  Two  commercial  white 
varnishes,  called  A  and  B,  of  this  kind  are  described  as  follows : 
.1  is  composed  of  boiled  linseed  oil,  zinc  oxide  and  Russian 
turpentine.  B  is  rather  a  more  complicated  mixture,  the  white 
base  being  china  clay  and  lithopone  (a  mixture  of  zinc  sulphide 
and  barium  sulphate),  the  binding  material  consisting  of  blown 
or  oxidized  cotton  oil  and  the  solvent  a  mixture  of  coal  tar 
naphtha  and  American  turpentine.  A  third  black  varnish  was 
made  of  best  bitumen  combined  with  oil  turpentine  and  specially 
refined  naphtha  constituting  the  solvent.  According  to  the  laws 
of  physics  the  black  varnish  should  have  the  best  heat-dissi¬ 
pating  property.  A  comparative  test  between  the  black  varnish 
and  the  white  varnish  B,  however,  showed  a  very  slight  su¬ 
periority  of  B  over  the  black  varnish  with  respect  to  dissipa¬ 
tion  of  heat.  This  property  alone,  however,  is  not  sufficient  to 
determine  the  superiority,  since  the  white  varnish  shrinks  and 
becomes  brittle  while  the  black  varnish  does  not.  Further,  the 
black  varnish  contains  no  mineral  matter  and  after  stoving  is 
much  more  homogeneous  than  the  white.  For  this  reason  it  is 
a  much  better  insulator. — I>ond.  Elec.  Rn'iew,  Jan.  17. 


BOOK  REVIEWS. 

Annuaire  folk  l’An  1908.  Publie  par  le  Bureau  des  Longi¬ 
tudes.  Paris  :  Gauthier-Villars.  958  pages.  Price,  1.50  francs. 
This  yearly  publication  of  the  Bureau  des  Longitudes  con¬ 
tains  400  pages  of  astronomical  tables  and  nearly  as  many  of 
physical  and  chemical  data.  These  include  recent  values  found 


for  the  specific  heat  of  solids,  liquids  and  gases;  critical  tein 
peratures,  viscosity  of  liquids,  elasticity  of  solids  and  wave 
lengths  in  the  solar  spectrum.  The  volume  contains  six  ap 
pendices,  three  of  which  refer  to  astronomical  work  in  progress 
in  France  and  abroad;  two  are  obituary  notices  of  Loewy  and 
Trepied;  the  last  has  the  names  of  the  “Bureau”  members. 


La  Mouerno  Teoria  dei  Fenomeni  Fisici.  Radioattivita,  loni, 

Elettroni.  Third  edition.  By  Augusto  Righi.  Bologna: 

Nicola  Zanichelli.  290  pages;  illustrated.  Price,  5  lire. 

The  works  of  Prof.  Augusto  Righi  are  well  known  for  their 
clearness,  directness  and  simplicity  of  presentation.  This  vol¬ 
ume  is  no  exception  to  that  rule.  The  author  presents  the 
salient  physical  and  experimental  facts  recently  discovered  con¬ 
cerning  electrons  and  radioactivity  in  a  very  acceptable  form 
for  the  reader  who  has  a  knowledge  of  elementary  physics,  but 
who  has  not  kept  up  with  the  recent  rapid  progress  of  science 
in  this  important  direction.  The  volume  treats  of  electrolytic 
ions,  of  ions  in  gas,  of  the  nature  of  cathode  rays,  radioactivity, 
and  radioactive  transformations,  concluding  with  the  modern 
electron  theory  of  the  conditions  of  matter.  The  book  will  be 
valued  by  all  students  of  physics  and  particularly  by  students 
of  electricity.  Although  we  have  good  books  by  English 
speaking  writers  on  this  subject,  this  volume  would  be  welcomed 
by  many  if  translated  from  the  Italian, 


Hanubuch  der  Angewandten  Physikalischen  Chemie.  Parr 
1.  Elektrochemie  Wassriger  Losungen.  By  Dr.  Fritz 
Foerster.  Leipzig:  Johann  Ambrosius  Barth.  507  pages. 
121  illustrations.  Price,  20  marks. 

The  scope  of  the  work  is  best  given  in  the  words  of  the 
preface:  “The  applications  which  the  electrochemistry  of  aque¬ 
ous  solutions  has  found  in  the  laboratory  and  the  works,  stand 
in  the  foreground.  The  prevailing  theory  of  electrochemistry 
need  therefore  only  be  outlined.  The  book  will  primarily  be 
a  text-book,  for  the  use  of  students  and  for  teaching  the 
technical  applications  of  aqueous  electrochemistry.  It  does  not 
pretend  to  embrace  all  the  facts  of  this  field ;  copious  references, 
however,  will  guide  the  student  to  further  studies  beyond  the 
text.  Patent  literature  has  been  cited  only  where  its  contents 
contain  undoubted  contributions  to  science  or  technology.” 

The  500  cleanly  printed  and  attractive  pages  are  a  veritable 
mine  of  information,  compiled,  systematized,  classified  and 
worked  out  in  detail  with  characteristic  German  thoroughness. 
There  is  nothing  in  English  half  so  complete.  It  is,  however, 
not  absolutely  free  from  lack  of  balance.  Chapter  5,  on  the 
potential  drop  of  an  electrolytic  bath,  is  unsatisfactorily  short; 
on  the  other  hand.  Chapter  14,  the  special  electrochemistry  of 
the  halogen  elements,  is  unexpectedly  complete  (100  pages)  and 
well  written.  The  other  special  subjects  handled,  usually  with 
commendable  completeness,  are  Faraday’s  law,  resistance  of 
electrolytes,  batteries,  decomposition  of  water,  electro-osmosis, 
electrolytic  separation  of  the  metals,  metal  plating,  metal  re¬ 
fining,  electrolytic  reduction,  electrolytic  oxidation.  The  ab- 
•sence  of  a  systematically  arranget}  chapter  on  “secondary  re¬ 
actions”  would  add  much  to  the  completeness  of  the  book. 
The  work  as  a  whole  is  admirably  adapted  to  give  electrical 
engineers  and  electricians  a  comprehensive  view  of  the  field  of 
electrolysis  in  aqueous  solutions,  and  its  manifold  applications. 


San  Francisco  4000-kw  Gas-Engine  Plant. 

Excellent  reports  are  received  from  the  4000-kw  gas-engine- 
driven  Crocker-Wheeler  alternators  in  the  Martin  Station  of 
the  California  Gas  &  Electric  Corporation.  Parallel  operation, 
which  before  the  installation  was  made  was  thought  impracti¬ 
cable,  has  been  successfully  accomplished.  The  machines  remain 
in  step  even  against  back  explosion  in  the  engine  cylinder,  which 
is  the  most  severe  condition  possible.  There  is  one  instance 
recorded  when  the  back  explosion  was  tremendous  enough  to 
throw  one  of  the  generators  out  of  step,  but  even  in  this  in¬ 
stance  the  generator  regained  its  step  instantly,  and  without 
assistance  of  the  station  attendants. 
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allow  a  free  swing  of  the  coil  under  favorable  conditions;  no 
iron  filings  and  no  dust  being  present  in  the  air  to  accumulate 
in  the  air-gap  and  cause  friction. 

As  the  art  of  making  magnet  steel  progressed,  however,  the 
fundamental  reason  for  the  extremely  small  air-gap  vanished 
and  thus  it  will  be  found  that  the  later  designers  who  are 
responsible  for  the  single  air-gap  have  seen  fit  to  take  advantage 
of  the  lower  cost  of  steel  to  increase  the  clearance  by  increasing 
the  amount  of  magnet  steel  useil. 


The  Single  Air-Gap  Construction  in 
D’Arsonval  Meters. 


liY  Paul  MacGahax. 

The  greater  proportion  of  the  designs  of  direct-current  in¬ 
dicating  ammeters  and  voltmeters  which  have  appeared  upon 
the  market  have  embodied  the  well-known  construction  first 
brought  out,  comprising  a  U-shaped  permanent  magnet  with  a 
cylindrical  soft  iron  core  embraced  by  soft  iron  pole-pieces. 
The  arrangement  of  these  pole-pieces  is  similar  to  that  of  a 
bipolar  direct-current  generator  field  circuit,  and  generally  the 
air-gaps  between  the  core  and  the  pole-pieces  are  made  uniform 
in  lengfth  and  of  very  small  proportions,  barely  enough  clear¬ 
ance  being  allowed  to  permit  the  moving  coil  to  swing  without 
touching.  In  many  designs,  this  air-gap  is  as  small  as  .04  in., 
the  clearance  between  the  coil  and  the  iron  being  only  .01  in 

More  recently  there  has  been  brought  forward  a  different 
type  of  construction  based  upon  the  D’Arsonval  principle,  whose 
fundamental  distinction  is  that  only  one  air-gap  is  provided  in 
the  magnetic  circuit  for  the  coil  to  swing  through.  As  this 
has  become  an  accepted  type  with  several  manufacturers,  a 
complete  description  of  the  principles  involved  may  be  of 
interest. 

P'ig.  I  clearly  illustrates  the  general  features  of  one  of  thest- 
single-gap  types.  The  permanent  magnets  are  provided 
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In  the  meter  shown  in  P'ig.  i  the  air-gap  is  double  the  width 
of  that  in  the  majority  of  bipolar  meters,  and  instead  of  a 
''ingle  permanent  magnet,  two  magnets  of  the  same  size  are 
used.  To  the  superficial  observer  it  might  appear  a.s  though 
the  two  magnets  were  necessitated  on  account  of  a  lower 
efficacy  of  the  single-gap  meter  system,  but  the  fact  should  be 
emphasized  that  in  the  meter  illustrated  the  very  generous 
clearance  in  the  air-gap  accounts  for  the  extra  amount  of  steel 
used. 

The  fundamental  structural  advantages  of  the  single-gap  lype 
are ; 

(i)  The  complete  moving  element  may  be  removed  from  the 
magnetic  structure  without  disturbing  the  magnetization,  lu 
order  to  remove  the  coil  of  the  bipolar  type  for  repairs,  it  is 
necessary  either  to  remove  the  permanent  magnet  from  the 


FIG.  I. —  MAGNETU  AND  ELKCTRIC  CIRCUITS 


with  soft  iron  overlapping  pole-pieces  B-B  clamped  in  position 
to  the  magnets  and  separated  by  a  uniform  air-gap  C.  The 
moving  coil  D  is  wound  on  a  rectangular  aluminum  shell,  and 
is  so  pivoted  that  it  encloses  the  upper  pole-piece,  the  lower 
portion  of  the  winding  being  centrally  located  in  the  air-gap  C. 

Given  a  certain  minimum  clearance  in  the  gaps,  it  will  be 
evident  that  the  air-gap  reluctance  of  the  single-gap  magnetic 
system  is  half  that  of  the  bipolar,  or  double-gap,  system.  This 
advantage  fully  compensates  for  the  fact  that  in  the  single-gap 
forms  the  length  of  active  wire  in  the  air-gap  is  half  that  in 
the  bipolar  type.  Therefore,  in  general  it  is  true  that  the  same 
amount  of  steel  is  required  to  give  the  same  torque  and  sensi¬ 
bility  with  the  single  air-gap  as  with  the  double-gap  form. 
The  choice  of  designs  is  therefore  dependent  on  several  other 
considerations,  such  as  ease  of  assembly  and  of  repairs, 
strength  and  balance  of  moving  element,  simplicity,  etc. 

The  question  of  actual  length  of  air-gap  and  clearance  is 
one  common  to  the  two  forms  of  construction.  The  larger  the 
air-gap  and  the  clearance  in  either  form,  the  more  magnet  steel 
is  required  to  secure  proper  operation.  One  consideration  in 
designing  the  original  D’.\rsonval  meters  was  the  fact  that 
magnet  steel  was  comparatively  expensive  and  ’t  was  advisable 
to  make  the  air-gaps  as  small  as  possible — barely  enough  to 
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pole-pieces  or  to  remove  the  cylindrical  iron  core,  thus  in  either 
case  disturbing  the  magnetic  circuit.  Permanent  magnets  are 
always  weakened  by  opening  the  magnetic  circuit;  moreover, 
they  do  not  recover  from  a  severe  magnetic  disturbance  and 
settle  down  to  a  permanent  magnetic  value  immediately  after 
their  magnetic  field  is  violently  di.sturbed.  In  the  case  of  the 
single-gap  construction,  the  magnetic  circuit  may  be'  assembled 
complete  with  the  pole-pieces  before  being  magnetized.  After 
magnetization  and  aging,  the  magnetism  may  be  measured,  then 
the  magnets  stored  away  for  a  sufficient  length  of  time  to 
insure  against  latent  defects,  then  tested  again  for  mag¬ 
netic  strength:  and  those  not  showing  a  change  in  strength 
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may  be  assembled  into  meters.  The  advantages  with  re¬ 
gard  to  permanency  of  this  method  are  obvious  to  all  who 
have  made  a  careful  study  of  the  subject  of  permanent  magnets. 
The  manufacturing  advantages  are  also  obvious. 

(2)  The  coil  can  balance  the  weight  of  the  pointer,  making 
possible  a  very  strong  pointer  and  giving  a  movement  of  lower 
weight  than  if  a  separate  counterbalance  is  used  to  compensate 
for  the  pointer.  The  whole  moving  structure  thus  becomes 
rigid,  easily  handled,  and  rugged  enough  to  withstand  violent 
short  circuits  which  would  quickly  destroy  the  more  delicate 
construction  necessary  for  the  centrally  pivoted  coil  of  the 
bipolar  type.  The  use  of  the  coil  to  counterbalance  the  pointer 
is  especially  valuable  in  the  vertical-edgewise  types  of  cases 
which  require  very  long,  stiff  pointers,  as  illustrated  in  Fig.  2, 
and  in  illuminated-dial  meters. 

(3)  The  air-gap  being  formed  by  parallel  plane  surfaces  is 
much  easier  to  clean  out  and  freer  from  dirt  or  iron  filings  than 
a  cylindrical  gap.  This  is  important  in  localities  where  the  air 
is  charged  with  dust  and  iron  filings.  In  case  the  cover  is 
removed  for  repairs  or  inspection,  these  iron  filings  will  inevi¬ 
tably  collect  on  the  pole-pieces;  moreover,  shipment  may  loosen 
some  stray  filings  adhering  originally  to  the  interior  of  the 
instrument,  which  had  escaped  the  most  vigilant  shop  inspec¬ 
tion  system.  The  absolute  accuracy  of  alignment  required  to 
secure  free  operation  in  a  cylindrical  air-gap  is  not  necessary 
in  the  case  of  the  parallel  plane  surface  pole-pieces.  This  is 
of  vital  importance  to  an  operating  company  proposing  to  do 
its  own  repair  work  and  recalibration. 


Post  Brake  for  Rolling  Mill  Motor  Service. 

I'he  latest  addition  to  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company’s  list  of  apparatus  for  rolling  mills  is  an  im¬ 
proved  brake  of  the  solenoid  post  type  designed  to  meet  the 
severe  requirements  of  motor  w’ork  in  iron  and  steel  mill  ser¬ 
vice.  Its  principal  members  are  a  brake  wheel  and  two  friction 
shoes,  which  are  mounted  within  a  structural  frame  supported 
'  by  a  steel  base.  The  brake  is  controlled  by  a  heavy  spring  and 


FIG.  1. — FRONT  VIKW  OF  BRAKE. 

a  solenoid  which  is  completely  enclosed  in  a  cast-steel  frame. 
The  brake  is  built  entirely  of  cast  iron  and  steel,  the  former 
material  being  used  in  the  wheel  and  shoes,  because  of  its  bet¬ 
ter  wearing  qualities  and  the  cheapness  with  which  renewals  can 
be  made. 

The  shoes  are  clamped  to  the  wheel  during  the  braking  period 
by  means  of  the  spring,  and  are  released  by  the  solenoid.  The 
full  force  of  the  brake  is  applied  at  the  moment  of  contact  be¬ 
tween  the  shoes  and  the  wheel,  and  as  soon  as  contact  is  made 
the  spring  ceases  to  contract.  The  braking  force  therefore  is 
never  beyond  normal  value  and  the  stress  on  the  brake  parts 
and  motor  shaft  is  much  less  than  is  ordinarily  the  case.  To  obvi¬ 
ate  the  hammer-blow  effect,  the  plunger  has  a  certain  amount  of 
lost  motion  to  permit  of  over-travel.  .\11  parts  of  the  mechan¬ 


ism  needing  adjustment  are  easily  accessible,  and  no  lubrication 
of  either  shoes  or  wheel  is  required. 

In  the  design  of  the  brake  ample  provision  has  been  made  to 
counteract  heating  tendencies.  The  rim  of  the  wheel'  is  corru¬ 
gated  on  the  under  side  for  the  double  purpose  of  increasing 
its  strength  and  giving  the  maximum  radiating  surface. 

Numerous  curved  arms  permit  an  expansion  of  the  rim  due  to 
heating,  without  producing  undue  stresses.  On  each  side  of  the 
arms  and  extending  from  the  hub  are  vanes,  which  direct  a 
current  of  air  against  the  corrugations  inside  the  rim  while  the 
wheel  is  running,  thus  dissipating  the  heat  and  keeping  it  away 
from  the  motor  bearing. 

The  shoes  are  cast  with  a  solid  thick  face  to  permit  long 
wear.  On  the  rear  of  the  shoe  is  a  series  of  narrow  ribs  which 


FIG.  2. — BRAKE  ATTACHED  To  MILL  .MOTUk 


Strengthen  it  and  increase  the- radiating  surface.  The  shoe  is 
free  to  turn  on  a  pivot  and  find  a  true  seat  on  the  wheel,  so 
that  the  pressure  is  distributed  and  unusual  wear  in  any  one 
part  of  the  shoe  is  prevented. 

The  solenoid  frame  is  pivoted  at  the  base  to  prevent  any 
tendency  to  bind  as  it  follows  the  wear  of  the  shoe.  The  coil 
may  be  either  series  or  shunt  wound  for  a  direct-current  cir¬ 
cuit  of  110,  220  or  500  volts.  The  series  winding  is  preferable 
to  the  shunt,  due  to  its  quicker  action  and  is  considered  as 
standard.  The  series  coils  will  release  the  brake  at  0.6  of  the 
full  load  current  of  the  motor,  and  will  hold  it  open  at  0.1 
full  load  current. 

The  brake  is  secured  to  the  motor  by  means  of  suitable 
brackets,  which  may  be  made  integral  with  the  motor  frame 
when  so  specified.  This  arrangement  is  recommended  as  it 
precludes  the  possibility  of  the  brake  getting  out  of  alignment. 

These  brakes  are  at  present  made  in  five  sizes  for  25,  50,  75, 
100  and  150-hp  motors,  and  may  be  applied  to  any  type  of 
motor  used  in  mill  or  crane  service. 

Universal  Galvanometer. 


.\11  of  the  advantages  of  the  pivoted  form  and  the  added  sen¬ 
sibility  of  a  suspended  instrument  are  said  to  be  combined  in  a 
universal  galvanometer  just  produced  by  Queen  &  Company, 
Philadelphia.  The  permanent  magnets  are  made  of  the  finest 
quality  of  magnet  steel,  carefully  aged  to  insure  permanency. 
The  moving  coil  swings  in  a  uniform  magnetic  field  and  hence 
the  deflections  are  proportional  to  the  current.  With  proper 
shunts  this  instrument  can  be  used  as  an  ammeter  or  a  milli- 
ammeter,  and  with  a  series  resistance  it  can  be  used  as  a  volt¬ 
meter  or  a  milli-voltmeter. 

The  coils  are  rectangular  in  form  and  swing  over  a  soft  iron 
core  having  radial  faces.  The  moving  system  is  suspended  by 
phosphor-bronze  strips  secured  to  abutments  terminating  at  the 
ends  of  two  steel  rods  that  also  hold  the  soft  iron  core  over 
which  slides  the  clamping  device  for  transportation.  A  H-in. 
plain  mirror  is  mounted  just  above  the  coil.  The  upper  abut¬ 
ment  is  provided  with  two  milled  heads,  one  for  locking  the 
system  and  the  other  for  adjustment  to  zero.  The  whole  is  eri- 
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closed  in  a  brass  tube  provided  with  a  ^-in.  circular  window. 
The  entire  system  can  be  lifted  from  the  tube  by  the  removal 
of  two  small  screws.  The  tubes  are  interchangeable,  so  that  the 
user  can  have  tubes  of  different  sensibilities. 

The  containing  cases  are  made  of  hardwood,  well  finished 
and  provided  with  a  leather  carrying  strap.  The  permanent 
magnet  is  securely  bolted  in  the  case,  thereby  insuring  extra 
stability. 

A  telescope  with  scale  is  attached  to  the  magnet,  as  is  also 
the  curved  soft  iron  pole-pieces  that  form  a  receptacle  for  the 
tube  and  its  system.  On  either  side  of  the  telescope  is  provided 
a  mill-head  screw  for  leveling  the  instrument  when  used  as  a 
table  galvanometer.  There  is  also  provided  a  brass  plate 
secured  to  the  lid  of  the  instrument,  so  that  it  can  be  used 


UNIVERSAI,  GALVA.no. METER.  ARRANGED  FOR  STREET  WORK. 


as  a  wall  galvanometer.  This  instrument  has  also  a  brass  plate 
on  the  bottom  with  a  hole  taped  to  receive  the  screw  from  a 
tripod  for  street  work. 

With  this  instrument  there  is  provided  a  ioo,ooo-ohm  coil 
wound  with  a  wire  having  a  negligible  temperature  resistance 
coefficient  mounted  in  a  neat  case  with  suitable  terminals. 
There  is  also  an  Ayrton*  shunt  with  all  necessary  binding  posts 
and  two  battery  receiving  keys.  This  instrument  fits  in  the 
box  very  compactly,  and  the  entire  dimensions  over  all  are 
6.5  in.  high,  8.5  in.  long  and  3.5  in.  wide,  and  it  weighs  5.5  lbs. 

Magnet  Switch  for  Direct-  or  Alternating- 
Current  Circuits. 

The  illustration  herewith  shows  a  Darrin  four-pole  magnet 
switch  for  alternating-current  circuits.  The  switch  is  also  made 
with  one,  two  and  three  poles,  the  three  and  four-pole  switches 
being  especially  designed  for  alternating-current  work,  and  all 


are  applicable  for  airect-current  circuits.  The  operating  mag¬ 
net  is  energized  only  during  the  actual  movement  of  the  switch 
to  open  or  close  the  circuit,  the  circuit  to  the  magnet  being 
automatically  broken  when  the  main  circuit  is  closed  or  opened, 
as  the  case  may  be.  The  type  of  construction  shown  is  also 
made  use  of  for  magnet-reversing  switches,  used,  in  connection 
with  reversible  motors,  by  the  addition  of  another  set  of  con¬ 
tacts.  It  is  welt  known  that  in  a  plunger  magnet  on  alternating 
current  the  pull  is  greatest  at  the  beginning  of  the  stroke,  grad¬ 
ually  diminishing  as  the  core  approaches  the  end  of  its  travel. 
The  manufacturer  has  taken  advantage  of  this  by  dispensing 
with  any  effort  on  the  part  of  the  magnet  after  the  initial  flow 
of  electricity.  The  initial  pull  of  the  core  sets  in  motion  a 
toggle  mechanism  having  sufficient  momentum  to  close  or  open 
the  switch.  Contacts  are  provided  for  de-energizing  the  coil  after 
it  has  been  energized,  and  these  connections  are  made  up  again 
by  the  continued  movement  of  the  mechanism,  and  are  thus 
ready  for  a  throw  in  the  opposite  direction  when  the  electricity 
is  supplied  through  the  other  contacts.  This  construction  obvi 
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ates  the  breaking  of  the  circuit  at  the  controlling  point.  The  lat¬ 
ter  mechanism  has,  therefore,  only  to  perform  the  function  of 
closing  the  circuit,  and,  as  a  result,  no  provision  need  be  made 
for  taking  care  of  the  arc  at  the  controlling  point.  On  narrow 
adjustments,  or  in  a  pressure-regulating  system,  where  a  very 
slight  variation  of  pressure  will  affect  the  movement  of  a 
Bourdon  tube  index  arm  to  such  a  slight  extent  as  to  cause  a 
movement  of  less  than  1/32  in.,  it  will  readily  be  seen  that  no 
very  great  current  could  be  taken  care  of,  nor,  in  fact,  in  any 
such  delicate  controlling  device,  were  it  not  for  the  fact  that 
the  magnet  circuit  is  broken  by  the  switch  itself.  In  the  mag¬ 
netically  controlled  electric  elevators,  moreover,  it  is  desirable 
to  use  as  little  energy  on  the  reversing  switch  as  possible,  so  as 
to  obviate  the  heat,  to  take  care  of  which  would  otherwise 
largely  increase  the  cost  of  construction.  The  switches  are  also 
well  adapted  for  controlling  lamp  circuits  from  a  distance,  and 
can  be  operated  from  any  number  of  buttons  in  multiple,  if  de¬ 
sired.  Magnetic  blow-outs  may  be  made  part  of  the  equip¬ 
ment.  The  switch  is  manufactured  by  the  Automatic  Switch 
Company,  131  Liberty  Street,  New  York.  The  contacts  are 
easily  renewed,  and  are  designed  to  withstand  heavy  arcing. 
The  toggle  mechanism  holds  the  contact  arms  securely  in  the 
open  or  closed  position. 


H.W.  ]ohns-Manvillc  Company  Convention. 

In  accordance  with  its  usual  custom  the  H.  W.  Johns-Man- 
ville  Company  held  a  convention  of  its  branch  managers,  in 
New  York,  from  Jan.  29  to  Feb.  i.  The  managers  of  the 
various  branches  of  the  company  throughout  the  United  States 
were  present  at  the  meeting  and  a  general  discussion  of  the 
business  affairs  of  the  company  took  place.  As  a  fitting  wind¬ 
up  of  the  convention  a  banquet  was  given  to  the  managers  at 
the  Union  League  Club  on  Friday  evening,  Jan.  31.  The  con¬ 
vention  was  pronounced  a  decided  success  by  all  present. 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 

I'HE  WEEK  IN  TR.\DE. — Wliat  little  change  there  was  in 
the  commercial  sittiation  was  in  the  right  direction,  but  trade 
generally,  both  retail  and  wholesale,  was  rather  quiet.  Com¬ 
modity  prices  as  a  whole  were  irregular,  and  collections  showed 
little  improvement.  Money  was  easier  and  offerings  of  com¬ 
mercial  paper  were  well  taken  care  of,  but  dulness  in  trade  and 
industry  limits  the  output  of  notes  for  sale.  Reports  indicate 
that  shrinkage  in  January  trade  amounts  to  from  30  to  50  per 
cent  as  compared  with  January  last  year.  Building  expendi¬ 
tures  at  leading  cities  were  30  per  cent  smaller  than  a  year 
ago,  pig-iron  production  was  5J  per  cent  less,  shoe  shipments 
were  28  per  cent  smaller,  and  hank  clearings  shrunk  2Q  per  cent. 
Preliminary  reports  of  January  railway  earnings  show  a  de¬ 
crease  of  fully  8  per  cent  from  a  year  ago.  Failures  were  very 
numerous,  and  liabilities,  swelled  by  financial  suspensions,  were 
only  three  times  exceeded.  The  production  of  pig  iron  in  Janu¬ 
ary  was  the  smallest  recorded  since  that  month  in  1904.  and 
was  a  decrease  of  15  per  cent  from  December,  55  per  cent  from 
October,  and  52  per  cent  from  Jatuiary,  1907.  The  demand  for 
structural  material  was  fair,  but  in  order  to  stimulate  business 
in  certain  lines  prices  were  shaded.  The  Pennsylvania  Rail¬ 
road  Company  placed  an  order  during  the  week  for  55,000  tons 
of  steel  rails.  Copper  is  lower,  the  general  demand  being  light, 
and  much  resale  stock  is  on  the  market.  The  closing  quota 
tions  are:  13.625/2C.  for  Lake;  13.50c.  for  electrolytic  and  13.25c. 
for  casting.  Foreign  commerce  at  the  port  of  New  York  for 
the  week  showed  a  gain  of  $6,025,713  in  exports  and  a  loss  of 
$8,778,665  in  imports,  as  compared  with  the  corresponding  week 
in  1907.  The  January  reports  of  business  failures  to  Brad- 
street's  show  a  total  of  1722,  with  liabilities  aggregating  $63.- 
416,589.  The  number  is  the  largest  for  any  month  for  eleven 
years  past,  and  w'as  exceeded  only  seven  times  in  the  past  fif¬ 
teen  years.  The  liabilities  were  only  twice  exceeded  in  1907 
and  only  three  times  exceeded  in  the  past  fifteen  years.  Com¬ 
pared  with  1937,  the  number  of  failures  in  January  represent 
an  increase  of  55  per  cent,  and  the  liabilities  were  three  and 
one-half  times  larger.  Every  important  section  of  the  country, 
excepting  the  Territories,  show  a  greater  number  of  casualties 
and  heavier  liabilities.  The  number  of  failures  during  the 
week  ended  Feb.  6  was  272.  against  359  in  the  previous  w'eek 
and  198  in  the  corresponding  week  last  year. 

FRANCO-BELGIAN  INDUSTRIAL  SYNDICATE  FOR 
JAP.AN. — Reference  has  previously  been  made  to  a  proposed 
syndicate  of  French  and  Belgian  capitalists  having  for  its 
purpose  industrial  operations  in  Japan.  According  to  consular 
report  the  organization  of  the  syndicate  has  recently  been  com¬ 
pleted  with  the  assistance  of  the  Japanese  government.  The 
capital  is  mainly  advanced  by  Banque  de  Paris.  La  Banque 
ITJnion  Parisienne,  La  Banque  »rOutremer  in  Brussels  and 
La  Compagnie  Internationale  d’Orient  in  Brussels.  At  present 
there  are  15  men  from  these  institutions  traveling  in  Japan 
and  thoroughly  examining  the  economic  conditions  of  the 
empire,  as  well  as  the  industries  which  are  already  taken  over 
by  the  syndicate,  or  the  acquisition  of  which  is  contemplated. 
\  number  of  concerns  have  already  been  taken  over  and  are 
being  operated  by  the  syndicate,  and  it  has  already  organized 
several  enterprises,  among  others  the  Orient  Rubber  Company, 
with  a  capital  of  $500,000,  equally  divided  among  French, 
Japanese  and  British.  It  is  the  intention  to  start  a  syndicate 
bank  at  Tokyo  as  soon  as  plans  can  be  completed.  This  insti¬ 
tute  will  have  a  capital  of  $10,000,000  and  prominent  Japanese 
financiers  will  be  interested,  but  aside  from  them  only 
P'renchmen. 

INCRE.ASE  IN  BUSINESS. — .\ccording  to  the  officers  in 
charge  of  the  Westinghouse  Machine  and  Westinghouse  Elec¬ 
tric  and  Manufacturing  companies  under  the  existing  receiver¬ 
ships,  the  amount  of  business  booked  by  both  concerns  for 
January  is  three  times  in  excess  of  December’s  business.  The 
.\ew  York.  Now  Haven  &•  Hartford  Railroad  has  ordered  from 


the  Westinghouse  Company  six  more  single-phase,  electric  loco¬ 
motives.  which  will  he  duplicates  of  the  35  heretofore 
furnished  by  that  company  to  the  railroad.  Inquiries  received 
by  the  Westinghouse  Company  indicate  that  large  enterprises 
which  were  held  up  in  the  fall  will  shortly  be  resumed  within 
the  next  few  weeks,  .\mong  other  orders  are  the  closing  of 
contracts  for  two  looo-hp  turbine  engines  for  the  Panhandle 
Lumber  Company,  of  Spirit  Lake,  Iowa ;  a  750-hp  turbine  engine 
for  the 'Hard  Rubber  Company,  of  College  Point,  L.  I.,  and 
a  looo-hp  turbine  engine  for  a  plant  in  South  Manchester,  Conn. 
The  Armstrong  Company,  which  is  improving  and  enlarging 
it>  plant  in  Lancaster,  Pa.,  has  placed  an  order  with  the  West¬ 
inghouse  Company  for  nine  electric  motors,  varying  from  25 
to  too  hp  and  with  a  total  of  500  hp. 

COMPETITOR  FOR  GENEVA-SENECA  COMPANY.— 
.\t  a  recent  meeting  of  the  Geneva  Board  of  Public  Works. 
J.  H.  Bendure,  consulting  engineer  for  the  Economic  Power 
and  Construction  Company,  announced  that  his  company  is 
preparing  to  enter  the  field  as  a  competitor  for  private  lighting, 
and  for  city  lighting  when  the  present  contract  with  the  Geneva- 
Seneca  company  expires.  The  company  desires  to  use  about 
5000  ft.  of  the  present  conduit  system  and  would  take  more, 
but  Mr.  Bendure  said  that  the  rate  of  5  cents  per  duct  foot 
as  rental  value  was  too  high.  Recently  the  control  of  the 
Steam  Heating  Company  passed  to’  persons  in  New  York  and 
Buffalo,  who  are  planning  to  engage  actively  in  the  heating 
and  lighting  business.  Plans  for  a  number  of  places  have 
already  been  drawn  up,  it  is  said,  and  a  large  plant  has  been 
designed  for  Buffalo.  The  Board  appointed  a  committee  to 
confer  with  the  city  attorney  and  learn  what  powers  art- 
granted  to  the  company  and  what  rights  are  possessed  by  the 
city.  The  matter  will  be  further  discussed  at  the  next  Board 
meeting. 

ANGLO-JAPANESE  ELECTRICAL  DEVELOPMENT 
— Consul-General  Henry  B.  Miller,  of  Yokohama,  reports  that 
on  Dec.  6,  1907,  the  Japanese  government  granted  a  license  to 
the  Anglo- Japanese  Oi-gawa  Hydro-Electric  Power  Company, 
whichkhas  for  its  object  the  supplying  of  electricity  to  Shizuoka 
and  other  cities  on  the  Tokaido  and  neighborhood  by  ultilizing 
the  cataracts  of  the  Oi  River.  The  company  intends  to  develop 
water-power  of  about  66,000  horse-power  at  Tamochimura, 
about  27,000  more  at  a  point  between  Ikamamura  and  Ham- 
haraumechi,  and  about  8000  horse-power  at  Uchinakubi,  in 
Yamanashi  prefecture,  respectively.  The  first  being  the  largest 
among  the  three  works,  will  have  to  be  postponed  for  some 
time.  The  second  and  third  will  be  started  in  1908  at  an 
estimated  cost  of  $5,000,000.  The  company  is  hacked  by  a 
capital  of  $5,250,000,  half  of  which  will  be  equally  subscribed 
by  the  British  and  Japanese  promotors.  It  is  further  reported 
that  the  company  will  issue  $2,500,000  worth  of  its  shares  for 
subscription. 

.MICHIGAN  CITY  POWER  PLAN  I'.— The  Michigan  City 
&  Indiana  Gas  Company,  of  Michigan  City,  Ind.,  has  added  to 
its  electric  pow'er  plant  two  Corliss  units,  one  consisting  of 
an  18  in.  and  38  in.  .x  36  in.  heavy-duty  cross-compound  engine 
direct-coupled  to  an  alternating-current  generator  of  500-kw 
capacity,  and  the  other,  of  somewhat  ^mailer  size,  for  driving 
a  300-kw  generator  of  the  same  type,  each  delivering  three- 
phase  .current  at  2300  volts.  Both  engines  and  generators,  as 
well  as  the  condensing  apparatus,  arc  of  .Allis-Chalmers 
make. 

THE  TAYLOR  INSTRUMENT  COMPANIES,  of  Roch¬ 
ester,  N.  Y.,  have  acquired  the  sole  American  rights  of  manu¬ 
facture  and  sale  from  the  Cambridge  Scientific  Instrument 
Conii)any.  Ltd.,  Cambridge,  England,  and  are  now  prepared  to 
execute  all  orders  for  its  product.  A  plant  is  being  established 
for  the  manufacture  of  all  instruments  coming  within  the  com¬ 
panies’  field,  which  will  be  developed  as  rapidly  as  possible 
under  charge  of  Mr.  C.  E.  Foster,  who  for  many  years  past 
has  been  associated  with  the  Cambridge  company. 
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I'HE  WEEK  IN  COPPER. — During  the  last  week  the  cop¬ 
per  market  remained  dull  and  steady,  almost  without  change  in 
prices  for  copper  metal.  Shipments  to  Europe  continued  dur¬ 
ing  the  week,  but  were  less  in  volume  than  in  December  or 
January.  Between  Feb.  i  and  Feb.  7,  3997  tons  were  exported 
to  Europe,  and  as  British  manufacturers  are  buying  small  lots 
from  store,  there  is  a  fair  volume  of  metal  moving  into  con¬ 
sumption.  Despite  the  heavy  stocks  of  the  metal  in  the  hands 
of  London  dealers,  they  say  that  there  is  little  possibility  of  any 
marked  decline  in  prices.  At  the  close  of  the  week  the  London 
market  showed  weakness  and  it  was  thought  that  some  of  the 
dealers,  long  on  the  metal  and  tired  of  holding,  were  getting  rid 
of  their  stocks  in  store.  Such  business  as  was  done  here  during 
the  week  has  been  transacted  on  a  14c.  basis.  There  continues 
to  be  a  gap  of  about  }ic.  between  the  leading  interests  and  the 
independents,  the  former  still  holding  to  the  price  of  14^4. 
Price  changes  at  New  York  for  the  week  were: 


Close.  Close 

Highest.  Lowest.  Feb.  7.  Jan.  31. 

Copper,  lake  .  13.75  i3-62}4  13-62'/..  13.7.S 

Copper,  electro  .  13.62^^  i3-So  iS-So  13-6254 

Copper,  casting  .  ^3-37%  i3-37^  13-2.S  i3.37‘/2 

The  week’s  metal  prices  at  London  were  as  follows : 

Highest.  Lowest.  Feb.  7.  Jan.  31. 

£  s.  d.  €  s.  d.  £  s.  d.  £  s.  d. 

Copper,  spot  .  62-  0/0  60-15/0  61-  2/6  61-  2/6 

Copper,  futures  .  61-12/6  61-10/0  61-10/0  61-15/0 


Notwithstanding  the  apathy  of  the  copper  market,  copper  ex¬ 
perts  are  inclined  to  view  the  situation  with  equanimity,  and 
confidently  predict  a  large  volume  of  business  for  1908.  They 
point  to  the  undisputed  fact  that  many  jobbers  have  reduced 
their  stocks  to  a  bed  rock  basis  and  will  be  forced  into  the 
market  at  the  first  symptoms  of  a  business  revival.  It  is  said 
that  the  Amalgamated  Copper  Company  is  in  a  much  better 
position  than  at  any  time  during  the  last  six  months.  Heavy 
exports  and  the  curtailment  of  production  have  reduced  the 
large  surplus  on  hand  last  fall  to  a  point  to  where  the  resump¬ 
tion  of  many  mines,  at  present  closed,  is  but  a  matter  of  a 
few  months.  The  Boston  and  Montana  group  of  mines,  the 
only  mines  of  the  Amalgamated  group  in  operation  and  which 
can  produce  copper  at  a  lower  price  than  any  of  the  subsidiary 
companies,  are  now  in  full  operation  and  producing  approxi¬ 
mately  at  the  rate  of  90,000,000  pounds  a  year.  It  is  expected 
that  the  question  of  resuming  full  operations  in  the  Butte  camp 
will  come  up  for  consideration  before  long.  Considering  that 
nearly  a  year  has  elapsed  since  local  consumers  have  been  in  the 
market  for  any  large  quantities,  it  would  not  be  surprising  to 
see  a  strong  buying  movement  started  before  spring.  Last 
month  the  output  of  the  Butte  camp  was  2,318,475  pounds, 
which  is  nearly  twice  the  December  production  and  very  little 
short  of  September’s  output.  The  Boston  News  Bureau  figures 
the  production  of  copper  in  the  United  States,  Mexico  and 
Canada  for  the  month  of  January  at  65,900,000  pounds,  com¬ 
paring  with  84,935,143  pounds  in  January,  1907,  and  97,296,400 
pounds  in  January,  1906.  It  is  estimated  that  the  present  sup¬ 
plies  of  spot  copper  in  the  United  States  do  not  exceed  30,- 
000,000  pounds,  and  a  buying  movement  of  any  strength  would 
exhaust  this  stock  in  a  few’  days. 

WESTINGHOUSE  M.\CHINE  COMPANY  BUSINESS. 
— The  business  of  the  Westinghouse  Machine  Company  which 
last  year  aggregated  $6,000,000,  will,  it  is  stated,  not  fall  much, 
if  any,  short  of  that  figure  this  year.  The  company’s  shipments 
from  Oct.  23,  1907,  to  Jan.  31,  1908,  aggregated  $1,500,000,  against 
$1,700,000  for  the  same  period  of  last  year.  The  company  has 
sufficient  orders  on  its  books  to  keep  the  shops  employed  and 
maintain  the  same  business  ratio  of  last  year  for  at  least  six 
months  to  come,  and  inquiries  being  received  give  encourage¬ 
ment  that  the  volume  of  business  reported  at  the  end  of  the 
next  fiscal  year  will  not  be  less  than  that  for  the  preceding  year. 

.•\LLIS-CHALMERS  ORDERS. — Among  recent  orders  re¬ 
ceived  by  the  Allis-Chalmers  Company  is  the  equipment  of  the 
cement  mills  of  the  Atlantic  Portland  Cement  Company,  at 
Nazareth,  Pa.,  which  includes  seven  large  Corliss  engines  with 
electric  generators,  motors,  transformers  and  full  complement 
of  auxiliary  apparatus.  A  fifth  looo-kw  Reynolds-Corliss  en¬ 
gine  has  been  ordered  for  the  Bristol  Tramways  Company,  of 
Bristol,  England,  and  is  now  in  the  erecting  shop  at  Milwaukee. 

WESTERN  PACIFIC  RAILROAD  TO  USE  ELEC¬ 
TRICITY. — Mr.  Guy  C.  Earle,  vice-president  of  the  Great 
Western  Power  Company  of  Big  Bend  on  the  Feather  River, 
has  stated  that  the  Western  Pacific  Railroad,  now  being  built 
to  San  Francisco,  will  use  electricity  for  motive  power. 


Financial  Intelligence, 

THE  WEEK  IN  WALL  STREET.— The  stock  market  was 
dull  and  heavy  in  tone  throughout  the  week,  with  decided  weak¬ 
ness  at  the  close.  Investment  demand  slackened,  notwithstand¬ 
ing  the  easy  money  market,  and  a  certain  amount  of  discourage¬ 
ment  was  manifested  regarding  the  continued  agitation  against 
corporation  and  stock  market  interests  and  the  diminished 
earnings  and  increased  expenditures  almost  uniformly  displayed 
in  the  current  returns  of  railroad  earnings.  The  heaviness  of 
Southern  Pacific  and  Union  Pacific,  due  to  this  cause,  had  a 
rather  unsettling  influence  upon  the  entire  list,  although  there 
were  some  other  weak  stocks.  The  market  was  not  without  its 
firm  spots,  however.  United  States  Steel  holding  well  in  the 
face  of  the  general  tendency  of  the  list  to  ease  off  on  the  lim 
ited  selling  and  the  feeble  buying  support.  Electric  and  trac 
tion  securities  were,  in  common  with  the  rest  of  the  list,  dull 
and  little  business  was  transacted  in  them.  All  of  these  stocks 
are  lower  in  price,  as  shown  in  the  accompanying  table.  On 
the  curb  market,  stocks  were  irregular  with  a  tendency  to  sag 
and  with  closing  prices  at  about  the  lowest.  Following  are  the 
closing  quotations  of  Feb.  8: 

NEW  YORK. 

Feb.  3  Feb.  8  Feb.  3  Feb.  8 

.-Mlis-Chalmers  Co .  6  6  Interborough  Met.  com.  7fi  7% 

Allis-Chalmers  Co.  pfA.  18  18  Interborough  Met.  pfd..  20%  ipVi 

-Xmalfamated  Copper...  50^^  485b  Mackay  Cos .  54  52J4 

Am  Dist.  Tel .  —  39*  Mackays  Cos.  pfd . 61  61 

American  Locomotive...  37  33 Metropolitan  St.  Ry....  —  20% 

Amer.  Locomotive  pfd.  90  87^  N.  Y.  &  N.  J.  Tel . 100  9854 

American  Tel.  &  Canle..  —  55  United  States  Steel  com.  28  ilVx 

American  Tel.  &  Tel...  106  106  United  States  Steel  pfd.  9254  90 54 

Brooklyn  Rapid  Transit.  4554  39^4  Western  Union  Tel....  5454  5354 

General  Electric  . 119  ii554  Westinghouse  com. .... .  4i54  40 

Hudson  River  Tel . —  —  Westinghouse  pfd . —  70 

BOSTON. 

Feb.  3  Feb.  8  Feb.  3  Feb.  8 

.American  Railways .  43  4254  Mass.  Elec.  Ry.  pfd....  4754  — 

Cumberland  Telephone..  108  —  Mexican  Telephone .  i54  — 

Edison  Elec.  Ilium . 209.  208  New  England  Telep....  —  — 

General*  Electric  . —  ‘  —  Western  Tel.  &  Tel....  654  — 

Mass.  Elec.  Ry .  ii  —  West.  Tel.  &  Tel.  pfd...  6254  — 

PHILADELPHIA. 

Feb.  3  Feb.  8  _  Feb.  3  Feb.  8 

American  Railways . 43  42 Phila.  Electric  .  6  5W 

Elec.  Co.  of  America...  9  8j4  Phila.  Rapid  Transit....  16  15V2 

Elec.  Storage  Battery...  28  27  Phila.  Traction  .  89 

Elec.  Stor.  Battery  pfd.  —  — 

CHICAGO. 

Feb.  3  Feb.  8  Feb.  3  Feb.  8 

Chicago  City  . 165  172*  Metropolitan  Elec.  com.  18  17 

Commonwealth-Edison  ..  87  86  National  Carbon  .  55*  — 

Chicago  Subw^  . —  16  National  Carbon  pfd... .101  — 

Chicago  Tel.  Co . 115  ii5  54 

*.\sked. 

POTOM.\C  ELECTRIC  LIGHT  &  POWER  COMPANY.- 
The  gross  revenue  of  the  Potomac  Electric  Light  &  Power 
Company,  of  Washington,  for  last  year  was  $1,166,280;  operat 
ing  expenses  were  $554,393  and  interest  on  funded  debt  $207,338, 
leaving  a  surplus  before  paying  dividends,  and  not  allowing  for 
depreciation,  of  $406,479.  The  amount  received  from  private 
arc  and  incandescent  lighting  was  $789,724;  from  public  arc 
lighting  $108,418,  and  from  power  $216,353.  Of  the  50,000 
shares  of  stock  of  the  company,  40,000  are  owned  by  the  Wash¬ 
ington  Railway  &  Electric  Company  and  9989  by  the  United 
States  Mortgage  &  Trust  Company. 

THE  MANUFACTURERS  LIGHT  &  HEAT  COMPANY 
— At  the  annual  meeting  last  week  of  the  Manufacturers  Light 
&  Heat  ^ompany,  of  Pittsburg,  the  earnings  were  reported  to 
show  a  loss  of  $172,000,  with  an  increase  in  expenses  of 
$250,000.  The  deductions  were  less  than  in  1906,  with  the  re 
suit  that  the  net  income  available  for  dividends  amounted  to 
$2,015, 9’I4,  against  $1,870,563  of  the  previous  year.  The  com¬ 
pany  paid  no  dividends  last  year,  and  consequently  the  entire 
amount  is  credited  to  the  surplus  fund.  The  old  board  of 
directors  was  re-elected. 

AMERICAN  TELEPHONE  &  TELEGRAPH.— The  last 
six  months  of  1907  showed  a  marked  Veduction  in  new  con¬ 
struction  on  the  part  of  the  American  Telephone  subsidiary 
companies  throughout  the  country,  one  reason  being  the  high 
price  of  labor  and  material.  On  Dec.  31  the  system  represented 
a  capitalization,  deducting  depreciation,  of  $149  per  station.  In 
1907  the  average  cost  of  installation  for  every  new  station  was 
$170,  or  $21  higher. 

MASSACHUSETTS  ELECTRIC. — The  gross  earnings  of 
the  Massachusetts  Electric  for  January  showed  an  increase  of 
about  Yi  per  cent  over  the  January,  1907,  results;  the  December 
gross  earnings  showed  a  decrease  of  something  less  than  i  per 
cent  over  the  results  of  the  corresponding  month  last  year. 
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LE  l'  I  Kk  TO  WESTINGIIOUSE  CREDITORS.— Follow¬ 
ing  the  completion  of  a  readjustment  plan  by  the  Committee  of 
I  reditors  of  the  Westinghouse  Electric  and  Manufacturing 
Company,  a  circular  letter  has  been  sent  to  the  creditors  of 
ilu*  company  by  the  Bankers’  Trust  Co.,  recommending  the 
holders  of  5  per  cent  convertible  bonds  and  three-year  6 
l)er  cent  collateral  trust  notes  to  promptly  deposit  their  bonds 
and  notes  before  March  i  in  order  that  the  readjustment  plan 
may  l>ccomc  operative.  The  letter  says:  “The  committee  be¬ 
lieves  that  if  the  conduct  of  the  business  can  promptly  be  re¬ 
stored  to  the  stockholders  under  the  direction  of  a  strong  board 
of  directors,  the  company  will  continue  to  make  substantial 
earnings.  On  the  other  hand,  there  can  be  no  doubt  that  a 
continuation  of  the  receivership  for  a  considerable  time  and  a 
forced  liquidation  of  the  assets  would  be  disastrous  to  the 
creditors  as  well  as  the  stockholders.  The  business  of  the 
company  is  so  complex  and  its  indebtedness  so  widely  scattered 
that  the  only  effective  method  of  providing  for  an  early 
termination  of  the  receivership  and  the  protection  of  the  cred¬ 
itors  is  by  the  immediate  concentration  of  the  indebtedness 
tmder  the  control  of  a  committee  with  ample  power  to  carry 
til  rough  a  plan  of  readjustment  with  the  minimum  of  delay,  and 
in  the  meantime  to  support  the  receivers  in  their  efforts  to 
continue  the  business  and  maintain  the  good  will  of  the  com¬ 
pany.”  The  letter  is  signed  by  the  Committee  of  Creditors, 
consisting  of  James  N.  Jarvie,  chairman;  A.  G.  Becker,  Chi¬ 
cago.  III.;  Richard  Delafield,  New  York,  N.  Y. ;  Charles  A. 
.Moore,  New  York,  N.  Y. ;  Neal  Rantoul,  New  York.  N.  Y., 
and  Boston,  Mass. ;  F.  H.  Skelding,  Pittsburg,  Pa.,  and  Albert 
H.  Wiggin,  New  York,  N.  Y.  The  request  is  made  that  deposits 
be  made  with  the  Bankers’  Trust  Company,  New  York,  N.  Y.,  or 
with  the  First  Trust  and  Savings  Bank,  Chicago,  Ill.,  or  with  the 
First  National  Bank  of  Pittslnirg,  Pittsburg,  Pa.  The  receivers, 
consisting  of  T.  11.  Given,  H.  S.  A.  Stewart.  C.  C.  Burlingham 
and  E.  M.  Herr,  have  approved  the  plan  and  urge  the  creditors 
to  become  parties  to  the  agreement.  The  Board  of  Directors 
of  the  Westinghouse  Company  and  the  president  of  the  com¬ 
pany,  George  Westinghouse,  have  also  approved  of  the  plan  for 
the  readjustment  of  the  debt  and  the  agreement,  both  dated 
Tan.  20,  1908. 

CALIFORNIA  LIGHT  AND  POWER  PLANT  MERGER. 
— A  deal  has  been  completed  whereby  the  interests  and  prop¬ 
erties  of  all  the  gas  and  electric  light  and  power  companies  of 
San  Francisco  and  twenty-five  counties  of  Central  California 
are  merged  into  one  corporation.  A  bond  issue  of  $45,000,000 
has  been  authorized,  of  which  $38,282,000  is  to  take  up  the 
underlying  bonds  of  the  component  companies.  A  transfer  was 
made  to  the  California  Gas  and  Electric  Corporation  of  all 
the  property  and  franchises  of  the  following  companies:  Oak¬ 
land  Gas,  Light  and  Heat  Company,  Oakland  Equitable  Gas 
Company,  Berkeley  Electric  Lighting  Company,  Bay  Counties 
1‘ower  Company,  Valley  Counties  Power  Company,  Yuba 
l•■.lectric  Power  Company,  Nevada  County  Electric  Power  Com- 
l«any,  Butte  County  Electric  Power  and  Light  Company,  Stand- 
■  ird  Electric  Company  of  California,  Stockton  Water  Company, 
Blue  Lakes  Water  Company,  Sacramento  Electric,  Gas  and 
Railway  Company,  Central  Electric  Railway  Company,  United 

<  ias  and  Electric  Company,  San  Mateo  Power  Company  and 
the  shares  of  stock  of  the  South  Yuba  Water  Company.  The 

<  alifornia  Gas  and  Electric  Corporation  will  convey  all  of  its 
property  to  the  Pacific  Gas  and  Electric  Company,  which  owns 
the  San  Francisco  Gas  and  Electric  Company,  and  the  pre¬ 
ferred  and  common  stock  of  the  California  Gas  and^  Electric 
Corporation,  which  latter  owns  all  of  the  stock  and  property  of 
the  Pacific  Gas  and  Improvement  Company,  the  Independent 
Gas  Company,  the  Independent  Electric  Company,  and  also 
holds  contracts  for  the  purchase  of  the  shares  of  the  Mutual 
Electric  Light  and  the  Central  Power  and  Light  Companies. 

LONG  ACRE  FINANCES. — The  Long  Acre  Electric  Light 
and  Power  Company,  of  New  York  City,  has  appealed  to  the 
Public  Service  Commission  for  its  approval  of  an  issue  of 
.$10,000,000  of  preferred  stock  and  $50,000,000  in  bonds  for  the 
purpose  of  retiring  the  present  issue  of  bonds  and  for  acquiring 
property  upon  which  to  erect  power  houses  and  substations, 
constructing  power  houses  and  substations,  and  purchasing  and 
laying  underground  cables.  The  present  capital  stock  of  the 
company  consists  of  500  shares  of  $100  each,  all  but  a  few 
shares  being  in  the  name  of  a  trustee.  The  outstanding  in¬ 
debtedness  is  $500,000  on  bonds  issued  and  sold,  and  $100,000 
upon  bonds  given  as  collateral  security  for  the  faithful  per¬ 


formance  of  a  contract  with  the  American  &  British  Manu¬ 
facturing  Company.  The  petition  states  that  the  company  has 
the  right  to  place  wires  for  electric  light,  heat  and  power  in  the 
Borough  of  Bronx  under  the  city  franchise.  The  officers  are 
Mr.  Edgar  Van  Etten,  president;  Mr.  John  C.  Sheehan,  vice- 
president;  Mr.  W.  W.  Waters,  secretary  and  treasurer;  Mr. 
C.  B.  Corbin,  assistant  secretary  and  treasurer.  It  is  reported 
that  the  company  is  controlled  by  the  Manhattan  Transit  Com¬ 
pany,  which  has  a  franchise  to  operate  a  tunnel  beneath  the 
East  River  to  Brooklyn,  and  representatives  of  the  interests 
of  the  New  York  Central,  the  General  Electric  Company  and 
the  International  Power  Company. 

WESTERN  ELECTRIC  ANNUAL  REPORT.— At  the  an¬ 
nual  meeting  of  the  Western  Electric  Company,  held  in  Chicago 
Feb.  6,  President  Barton  reported  that  the  sales  for  the  fiscal 
year  ending  Nov.  30  were  $52,724,168,  a  falling  off  of  $16,- 
521,163,  or  23.8  per  cent  from  those  of  the  year  ending  Nov.  30, 
1906.  The  sales  for  1907,  however,  exceed  any  previous  twelve 
months  in  the  history  of  the  company,  with  the  single  exception 
of  1906.  President  Barton  stated  that  the  reduction  in  the 
volume  of  business  was  due  chiefly  to  the  decrease  of  the  sales 
to  the  Bell  Telephone  Company,  which  made  very  large  ex¬ 
penditures  for  new  construction  in  1906.  The  amount  of 
foreign  business  and  business  with  other  than  American  Bell 
Telephone  subsidiary  companies  was  larger  in  1907  than  in 
1906.  The  following  table  gives  the  sales  of  the  company  for 
the  ten  years  ending  Nov.  30,  1907 : 


Year  ended  .\mouni. 

November  30,  1898 . 410,516,016 

November  30,  1899 .  17,850,473 

November  30,  1900 .  24,472,450 

November  30,  1901 .  23,877,188 

November  30,  1902 .  28,626,770 

November  30,  1903 .  30,256,628 

November  30,  1904 .  32,453.980 

November  30,  1905 .  44.>45.753 

November  30,  1906 .  69,245,331 

November  30,  1907 .  52,724,168 


INDEPENDENT  TELEPHONE  SECURITIES  COM¬ 
PANY. — The  properties  of  the  United  States  Indepen¬ 
dent  Telephone  Company  and  the  Independent  Tele¬ 
phone  Securities  Company  were  sold  Feb.  4  at  Rochester  on  a 
foreclosure  sale.  The  price  paid  for  the  former  company  was 
$250,000  and  $150,000  for  the  latter  company,  the  sale  being 
made  to  a  representative  of  the  reorganization  committee. 
The  underlying  companies  of  the  first-mentioned  company  arc 
the  Rochester  Telephone  Company,  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  and  the  New  York  Inde¬ 
pendent  Telephone  Company.  The  Independent  Telephone  Se¬ 
curities  Company  controls  a  large  number  of  the  independent 
telephone  companies  in  Western  New  York,  including  those  of 
Syracuse,  Utica  and  Rome. 

SALE  OF  NORTH  AMERICAN  BONDS.— Bonds  of  sev¬ 
eral  of  the  subsidiary  companies  of  the  North  American  Com¬ 
pany  will  be  issued  within  the  next  thirty  days,  if  present 
monetary  conditions  remain  favorable.  The  advances  made 
by  the  larger  company  to  the  subsidiary  companies  aggregate 
several  millions,  and  the  North  American  Company  passed  its 
dividend  last  year  in  order  not  to  force  the  dependent  com 
panics  to  issue  their  bonds  on  an  unfavorable  market.  The 
smaller  companies  are  in  excellent  condition  and  the  sale  of 
the  bond  issue  will  enable  the  North  American  Company  to 
resume  payment  of  dividends  at  the  former  rates.  Already 
small  blocks  of  the  bonds  have  been  marketed  at  4I/2  and  5  per 
cent  interest,  and  the  remainder  will  be  offered  for  sale  before 
the  end  of  the  month. 

STONE  &  WEBSTER  OPERATIONS.— The  report  of  the 
Stone  &  Webster  organization  for  the  year  ending  Dec.  31. 
1907,  shows  total  earnings  of  $14,996,712,  expenses  $9,793,314. 
and  charges  $2,317,752,  leaving  a  net  balance  of  $2,885,646,  of 
which  $1,304,406  was  disbursed  in  dividends.  The  liabilities 
are  reported  at  $44,895,000  in  bonds  and  coupon  notes,  and 
$55,974,000  in  property  and  common  stock,  making  a  total  of 
$100,869,000.  The  miles  of  equivalent  electric  railway  single 
track  operated  are  861 ;  the  total  connected  electric  lighting 
load  is  equivalent  to  1,243.300  16-cp  lamps,  and  the  total  com 
bined  power-station  capacity  136,534  hp,  of  which  47,033  hp  is 
generated  by  water-power. 

INCREASE  OF  CAPITAL.— The  California  Gas  &  Electric 
Corporation,  of  San  Francisco,  has  filed  a  certificate  of  the  in¬ 
crease  of  its  capital  stock  from  $15,000,000  to  $50,000,000.  and 
an  increase  of  bonded  indebtedness  from  $10,000,000  to 
$45,000,000. 
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WHITNEY  COMPANY  RECEIVERSHIP.— An  application 
for  a  receivership  for  the  Whitney  Company,  which  has  been 
engaged  in  a  large  electrical  water-power  development  on  the 
Gadkin  River,  N.  C.,  was  granted  to  A.  O.  Brown  &  Co.  last 
week.  The  application  was  in  the  nature  of  a  friendly  suit  and 
was  made  in  order  to  bring  about  a  readjustment  that  would 
permit  the  company  to  issue  further  securities  which  would 
enable  it  to  raise  $1,500,000  necessary  to  complete  the  construc¬ 
tion  work.  A.  O.  Brown  &  Co.  have  acted  as  bankers  for  the 
company  and  E.  F.  Buchanan,  of  that  firm,  who  is  also  presi¬ 
dent  of  the  Whitney  Company,  said  that  a  plan  for  readjustment 
of  the  finances  would  be  completed  within  two  weeks  and  that 
the  construction  work  would  proceed  without  interruption. 
The  Whitney  Company  was  organized  by  George  I.  Whitney, 
of  the  Pittsburg  Stock  Exchange  firm  of  Whitney,  Stephenson 
&  Co.,  which  failed  recently.  When  Mr.  WJiitney  resigned  as 
president  of  the  company  in  December,  Mr.  Buchanan  was 
elected  to  succeed  him.  The  company  is  developing  a  plant  of 
45,000  hp  on  the  Yadkin  River,  near  Yadkin,  N.  C.,  and  con¬ 
templates  developing  50,000  hp  later.  The  T.  A.  Gillespie  Com¬ 
pany  has  the  contract  for  development  and  the  energy  gen¬ 
erated  at  the  Whitney  plant  will  be  furnished  to  manufacturers 
in  Lexington,  Thomasville,  Greensboro,  High  Point,  Charlotte 
and  many  other  towns  within  the  range  of  distribution.  The 
company  has  laid  out  a  town  of  600  acres  near  the  power  house 
and  is  offering  special  inducements  to  manufacturers.  It  also 
owns  10,000  acres  of  land  in  Rowan  County  and  will  spend 
large  sums  in  development.  The  power  plant  will  in  part  be 
ready  for  service  by  July  11,  1908.  The  officers  of  the  company 
are :  Edward  F.  Buchanan,  president ;  A.  O.  Brown,  vice- 
president;  H.  L.  W.  Hyde,  secretary;  Cornelius  O’Connor, 
treasurer.  John  L.  Henderson  is  general  manager  and  J.  J. 
Kennedy,  chief  engineer. 

PHILADELPHIA  ELECTRIC  ASSESSMENT.— At  the 
recent  meeting  of  the  directors  of  the  Philadelphia  Electric 
Company  an  assesment  of  $3.50  a  share  on  the  capital  stock 
was  voted.  Simultaneously  a  stock  dividend  of  $i  per  share 
was  declared  from  the  surplus,  which  dividend  will  amount  to 
$1,000,000  or  10  per  cent  of  the  paid-in  capitalization.  In  a 
statement.  President  Joseph  B.  McCall  said  that  this  is  the 
first  call  made  upon  the  stockholders  for  additional  capital 
during  the  past  four  years.  In  that  time  there  have  been 
large  expenditures  for  permanent  improvements  and  extensions, 
which  have  been  largely  paid  for  out  of  the  earnings  of  the 
property  and  from  loans  made  from  time  to  time.  The  money 
derived  from  the  present  call  will  pay  off  all  floating  indebt¬ 
edness  and  will  leave  a  considerable  balance  in  the  treasury 
for  the  company’s  requirements.  Dividends  of  5  per  cent  per 
annum  on  $10  a  share  paid  in  have  been  declared  during  the 
past  four  years.  In  1903  the  dividend  was  3.75  per  cent  on  this 
value.  A  movement  is  on  f(50t  to  contest  the  action  of  declaring 
the  assessment  headed  by  Mr.  Hubert  J.  Horan.  In  an  inter¬ 
view  Mr.  Horan  said  that  while  $10  per  share  had  been  paid  in 
the  stock  is  now  only  selling  around  $6  per  share,  and  pre¬ 
dicted  that,  after  the  assessment  called  for  has  been  paid  in, 
this  price  will  drop  to  $5.  He  referred  to  a  rumor  that  the 
company  will  purchase  the  conduit  system  owned  by  the  Key¬ 
stone  Telephone  Company  to  prevent  competition,  but  that 
this  will  not  require  the  $2,500,000  available  after  payment  of 
the  dividend  of  $i  per  share. 

KANSAS  CITY  GOLD  NOTES.— Kuhn,  Loeb  &  Company 
and  Blair  &  Company  are  offering  $4,125,000  Kansas  City  Rail¬ 
way  and  Light  Company  6  per  cent  five-year  convertible  col¬ 
lateral  gold  notes,  series  A,  due  Sept,  i,  1912,  interest  payable 
March  i  and  Sept.  l.  These  notes  are  part  of  an  issue  of 
$5,500,000,  secured  by  pledge  with  the  New  York  Trust  Com¬ 
pany,  as  trustee,  of  obligations  of  underlying  companies  and 
the  company’s  own  securities,  having  a  par  value  of  over 
$10,000,000,  and  also  of  securities  of  subsidiary  companies 
pledged  under  the  indenture  of  May  15,  1903,  securing  the  first 
lien  refunding  gold  bonds,  subject  to  the  prior  lien  of  that 
indenture. 

PROSPECTIVE  NAVAL  PURCHASES.— The  Bureau  of 
.'^applies  and  Accounts,  U.  S.  Navy  Department,  has  advertised 
for  two  lots  of  electrical  supplies,  the  bids  to  be  opened  Feb. 
25  and  March  10.  The  schedules  for  the  earlier  date  include 
42,876  ft.  duct,  multiple  conduit ;  28,000  ft.  of  steel  enamel 
conduit;  two  20-hp  motors  and  two  7j4-hp  motors.  The 
schedules  for  March  10  relate  principally  to  circuit  fittings  and 
to  cornluctors.  Of  the  latter  there  are  specified  60,000  ft.  of 


intercommunicating  cable;  80,000  ft.  of  conductor  cable;  155,000 
ft.  of  twin  lighting  conductor ;  and  79,000  ft.  of  single  lighting 
conductor.  • 

NATION.\L  B.\TTERY  COMPANY  RECEIVERSHIP  — 
George  P.  Keating  and  Edward  R.  O’Malley  have  been  ap¬ 
pointed  receivers  of  the  National  Battery  Company  of  Buffalo 
by  Judge  Hazel  as  the  result  of  a  petition  in  a  suit  of  equity 
brought  against  the  company  by  Emma  Coleman,  of  Somerset. 
Va.  The  liabilities  of  the  company,  it  was  alleged,  amount  to 
about  $120,000,  most  of  which  consists  of  promissory  notes 
which  are  due.  The  total  assets  of  the  company  are  said  to  be 
about  $425,000,  but  on  account  of  the  financial  stringency  it 
was  impossible  to  meet  demands  of  creditors,  .^t  the  New 
York  offices  of  the  company  it  was  said  that  the-  receivership 
would  probably  bring  about  a  readjustment  of  the  company’s 
finances,  and  that  the  company  would  continue  to  do  business 
as  formerly.  The  plant  is  worth  $160,000  and  there  are  good 
accounts  due  worth  $160,000.  Material  on  hand  and  uncom¬ 
pleted  work  are  estimated  to  be  worth  $93,000.  The  receivers 
will  continue  the  business  and  endeavor  to  put  the  company  on 
its  feet.  John  R.  H.  Richmond  is  president  of  the  company 
and  Ralph  Kimberly  secretary. 

EARNINGS  OF  OPERATING  COMPANIES —The  glu^s 
earnings  of  the  Schenectady  Railway  Company  for  the  year 
ending  Sept.  30.  1907,  cover  $1,627,157,  and  the  net  earnings. 
$480,033.  This  company,  the  control  of  which  is  owned  by  the 
N.  Y.  C.  &  H.  R.  R.  R.  and  D.  &  H.  R.  R.,  also  operates  the  gas 
and  electric  plants  of  Schenectady.  For  the  year  ending  Nov. 
30,  the  gross  earnings  of  the  Milwaukee  Electric  Railway  & 
Light  Company  were  $3,998,918,  and  the  net  earnings,  $1,432,- 
003.  The  Grand  Rapids-Muskegon  Power  Company  had  gross 
earnings  of  $274,633  for  the  year  ending  Dec.  31,  1907,  and  net 
earnings  of  $199,905.  For  the  same  period  the  corresponding 
figures  for  the  Commonwealth  Power  Company,  of  Chicago, 
were  $459,795  and  $259,276,  and  for  the  Edison  Electric  Com¬ 
pany.  of  Los  Angeles,  Cal.,  $2,206,381  and  $1,338,006.  re¬ 
spectively. 

DIVIDENDS. — Directors  of  the  Niles-Bement-Pond  Com¬ 
pany  have  declared  the  regular  quarterly  dividend  of  1J/2  per 
cent  on  the  preferred  stock,  payable  Feb.  15.  They  also  declaretl 
the  regular  quarterly  dividend  of  per  cent  on  the  common, 
payable  March  20.  The  quarterly  dividend  on  the  common  of 
1/4  per  cent,  payable  June  20,  was  also  declared.  Directors  of 
the  Pratt  &  VVhitney  Company  have  declared  the  regular  quar¬ 
terly  dividend  of  per  cent  on  the  preferred  stock,  payable 
Feb.  15. 

SHERWIN-WILLIAMS  STOCK  INCREASE.— The  capital 
stock  of  the  Sherwin-Williams  Company,  of  Cleveland,  Ohio, 
has  been  increased  from  $3,500,000  common  to  $5,000,000  com¬ 
mon  and  $1,000,000  of  7  per  cent  cumulative  preferred.  The 
business  has  had  a  rapid  growth  for  the  past  several  years,  and 
the  officers  state  that  additional  money  is  necessary  to  take  care 
of  the  expansion  in  order  to  obtain  the  best  results. 

THE  ELECTRIC  COMPANY  OF  AMERICA.— At  a 
recent  special  meeting  of  the  stockholders  of  the  Electric  Com 
pany  of  America,  the  capital  stock  of  the  company  was  re¬ 
duced  and  the  directors  were  authorized  to  exchange  the 
stock  of  the  Electric  Company  for  bonds  of  the  American  Gas 
&  Electric  Company.  C.  Randolph  Snowden,  son  of  A. 
Loudon  Snowden,  president,  was  elected  a  director. 

OPER.ATING  COMPANIES’  BONDS.— Perry,  Coffin  & 
Burr,  of  Boston,  are  offering  electric  lighting  and  railway 
bonds  as  follows ;  Schenectady  Railway  Company,  4j4  per  cent 
bonds,  at  96;  Milwaukee  Railway  &  Light  Company,  4J4  per 
cent  bonds,  at  90;  Grand  Rapids-Muskegon  Power  Company. 
5  per  cent  bonds,  at  92;  Commonwealth  Power  Company,  of 
Chicago,  5  per  cent  bonds,  at  92. 

THE  OHIO-NEVADA  ELECTRIC  POWER,  WATER  & 
MINING  COMPANY,  of  Marion,  Ohio,  has  completed  its 
organization  by  the  election  of  Dr.  A.  Rhu  as  president  and 
W.  M.  Jackson  as  manager.  The  company  is  incorporated  un¬ 
der  the  laws  of  Nevada  with  a  capital  stock  of  $2,000,000,  all  of 
which  is  non-assessable. 

DETROIT  UNITED  RAILWAY.— The  stockholders  of  the 
Detroit  United  Railway  Company  have  authorized  the  sale  of 
$750,000  of  the  company’s  first  consolidated  mortgage  '4V$  per 
cent  bonds  now  in  the  treasury.  The  proceeds  of  the  sale  will 
be  used  to  meet  the  cost  of  improvements. 
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HEA1)L.\N O,  ALA. — TIu’  citizens  have  voted  to  issue  electric  littht  and 
water  works  bonds  to  the  amount  of  $23,500. 

MONTEVALLO,  AL.-\. — Ilids  will  be  received  until  Feb.  15  at  the 
office  of  William  Spink,  architect.  Title  Guarantee  Building,  Birmingham, 
for  the  construction  of  power  house  and  laundry  building;  also  for 
boiler,  machinery  and  equipment  to  be  installed  in  the  same  for  the 
Alabama  Girls’  Industrial  School  at  Montevallo.  .\  cash  deposit  of  $to 
will  be  required  for  plans  and  specifications. 

NORTH  BIRMINGHAM,  .XL.A. — The  City  Council  is  contemplating 
issuing  bonds  for  improvements  to  the  municipal  electric  light  plant. 

VALDEZ,  ALASKA. — It  is  reported  that  an  electric  light  and  power 
plant  will  soon  be  erected  in  t  ordova  by  the  Copper  River  Electric  Tele¬ 
phone  &  Power  Company.  The  comyiany  has  filed  on  several  acres  on 
Cordova  Bay,  and  has  taken  up  the  water  right  known  as  the  Humpback 
Creek.  The  company  proposes  to  furnish  electricity  to  light  the  town  of 
Cordova,  and  will  operate  a  telephone  system,  etc. 

SPRINGDALE,  ARK. — The  Springdale  Electric  Light  &  Power  Com 
pany  will  erect  an  electric  light  plant  here  at  a  cost  of  $8,000. 

CORONA,  CAL. — The  Board  of  Supervisors  of  Riverside  County  has 
granted  the  Corona  Gas  &  Electric  Company  permission  to  erect  electric 
transmission  lines  over  certain  highways  and  roads  in  the  county. 

DINUBA,  CAL. — The  San  Joaquin  Light  &  Power  Company  con¬ 
templates  extending  its  transmission  lines  from  Dinuba  to  the  Stone 
Corrall  country,  a  distance  of  about  21  miles.  The  sub-station  will  be 
located  near  the  Docker  Place,  about  16  miles  from  Dinuba.  A.  G. 
Wishon  is  manager  of  the  company. 

ELSINORE,  CAL. — The  City  Trustees  have  decided  to  call  an  election 
to  vote  on  the  proposition  of  issuing  $7,000  in  bonds  to  purchase  the  local 
electric  light  plant. 

LOS  ANGELES,  CAL. — A  petition  has  been  presented  to  the  City 
Council  by  A.  D.  Houghton  asking  that  a  bond  election  he  held  for  the 
purpose  of  voting  $1,000,000  for  the  construction  of  a  municipal  railroad 
between  this  city  and  San  Pedro,  to  give  employment  to  a  large  number 
of  men  in  Southern  California  who  are  out  of  work. 

SANTA  MARIA,  CAL. — The  Pacific  Coast  Railway,  which  is  owned  by 
the  Pacific  Coast  Company,  is  building  a  new  electric  railway  between 
Santa  Maria  and  Guadalupe,  a  distance  of  eight  miles. 

RIVERSIDE,  CAL. — Plans  are  being  made  for  the  installation  of 
cluster  lamps  on  Main  Street  and  the  principal  side  streets.  F.  A. 
Worthley  is  superintendent  of  the  electric  light  department. 

WILLOWS,  CAL. — The  Northern  California  Power  Company  contem 
plates  extending  its  transmission  line  to  a  400-acre  tract  of  land  near 
Willows  to  furnish  electricity  to  operate  pumps  for  irrigation  purposes. 
The  company  is  also  furnishing  estimates  for  supplying  e'ectrical  energy 
to  five  small  tracts  to  operate  pumping  plants  that  are  to  be  installed  just 
north  of  Willows. 

WOODL.\ND,  CAL. — The  trustees  have  passed  an  ordinance  revoking 
the  electric  franchise  granted  to  John  Rcith,  Jr. 

BRUSH,  COL. — The  Brush  Electric  Light,  Fuel  &  Power  Company 
contemplates  the  construction  of  an  entire  new  plant,  with  a  rating  of 
joo  kilowatt's  in  two  units,  direct-connected.  George  C.  Stiles  is  manager. 

TRINIDAD,  COL. — The  Stonewall  Valley  Electric  Railroad  Company 
has  filed  a  mortgage  with  the  county  clerk  to  the  St.  Louis  Union  Trust 
Company,  of  St.  Louis,  Mo.,  for  $500,000,  the  proceeds  to  be  used  to 
complete  the  construction  of  the  road. 

NEW  BRITAIN,  CONN. — The  Board  of  Public  Works  has  decided 
to  replace  the  Welsbach  gas  lamps  with  incandescent  electric  lamps  and 
has  authorized  a  contract  to  bt  made  with  the  Connecticut  Company  for 
a  term  of  three  years  with  the  privilege  of  extending  it  to  five  years. 
Under  the  terms  of  the  contract  the  company  agrees  to  furnish  182  in¬ 
candescent  lamps  of  32  candle-power  at  the  rate  of  $20  per  lamp  per  year, 
with  all-night  service. 

TORRINGTON,  CONN. — A  500-hp  turbine  generator  has  been  installed 
in  the  power  house  of  the  Torrington  Electric  Light  Company.  Plans 
are  being  made  to  charge  the  system  from  133  to  60  cycles. 

WILMINGTON,  DEL. — No  bids  were  received  by  the  Street  and 
Sewer  Department  Jan.  28  for  lighting  the  streets  of  the  city  by  elec¬ 
tricity,  and  only  one  bid  was  received  for  gas  lighting.  The  time  for 
receiving  the  bids  was  extended  to  March  31,  and  the  existing  gas  and 
electric  contracts  were  extended  from  July  1  to  Sept.  i.  The  specifica¬ 
tions  call  for  electrical  energy  for  not  less  than  350  arc  lamps  and  428 
incandescent'  lamps.  The  new  contract  is  for  a  term  of  five  years  begin¬ 
ning  Sept.  I. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  April  6  by  the 
Bureau  of  Engraving  and  Printing,  Treasury  Department,  Thomas  J. 
Sullivan,  director,  Washington,  D.  C,  for  furnishing  electrical  supplies 
during  the  fiscal  year  beginning  July  i,  1908. 


WASHINGTON,  D.  C. — Bids  will  be  received  until  Feb.  25  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C., 
to  furnish  at  the  navy  yards  and  naval  stations  the  following  supplies: 
Mare  Island,  Cal.:  Schedule  765 — Two-power  factor  meters,  ammeters, 
volt  and  watt  meters,  automatic  starting  panels,  too  condenser  plates, 
six  starting  dynamos.  Schedule  769 — Sheet  brass,  8500  lbs.;  sheet  copper, 
seamless  drawn  copper  pipe,  3880  lbs.;  metal  tubing,  50,000  lbs.;  rolled 
zinc.  Puget  Sound,  Wash.:  Schedule  765 — Conduits,  steel,  etc.;  2010 
lbs.  magnet  wire,  3000  ft.  cable  for  interior  communications.  Schedule 
767 — Seamless  drawn  brass  pipe  and  voice  tubing.  .Applications  for 
proposals  should  designate  the  schedules  desired  by  number.  E.  B. 
Rogers  is  Paymaster  deneral,  U.  S.  N. 

JACKSONVILLE,  FL.A. — The  Board  of  Bond  Trustees  has  approved 
the  recommendations  of  Superintendent  R.  N.  Ellis  for  changes  in  the 
machinery  in  the  municipal  electric  light  plant,  which  recommends  that 
the  350-hp  tandem  compound  engine  taken  out  to  make  room  for  the 
1500-kw  generator  be  sold,  and  that  bids  for  the  same  be  invited  and  the 
engine  be  disposed  of. 

AUGUSTA,  GA. — The  .Atlanta  &  Carolina  Construction  Company  has 
been  granted  a  franchise  to  Construct  and  operate  an  interurban  railway 
through  the  streets  of  the  city. 

M.ACON,  GA. — The  Citizens’  Electric  Company  has  applied  to  the  City- 
Council  for  a  franchise  to  furnish  electricity  for  lamps  and  motors  in 
the  city.  In  the  petition  presented  to  the  Council  the  company  agrees 
to  furnish  electrical  energy  for  lamps  at  the  rate  of  10  cents  per  kw-hour 
and  for  motors  at  8  cents  per  kw-hour.  The  company  made  an  application 
for  an  electric  light'  franchise  last  October,  but  for  some  reason  the 
application  was  withdrawn. 

MACON,  GA. — The  Bibb  Power  Company  has  changed  its  name  to  the 
Central  Georgia  Power  Company  and  is  planning  to  develop  the  various 
water  power  properties  on  the  Oconee,  Ocmulgee  and  Flint  rivers  owned 
by  the  company.  The  first  plant  will  be  erected  on  the  Ocmulgee  River, 
eight  miles  from  Jackson,  which  is  capable  of  developing  18,000  hp,  the 
cost  of  which,  including  the  entire  equipment  and  transmission  lines, 
is  estimated  at  $1,850,000.  Lockwood,  Greene  &  Company,  of  Boston, 
Mass.,  have  charge  of  the  construction  of  the  plant.  The  company  pro¬ 
poses  to  furnish  electricity  in  Macon,  Griffin,  Jackson,  Thomaston,  Greens- 
Ixiro  and  other  cities  for  lamps  and  motors;  also  to  furnish  electrical 
energy  to  operate  the  Macon  &  Albany  and  Atlanta  &  Macon  Interurban 
railways.  The  officers  of  the  company  are  W.  J.  Massee,  president;  J.  C 
Walker,  vice-president;  J.  T.  Moore,  treasurer,  and  Charls  F.  Howe, 
chief  engineer. 

BLUE  ISL.AND.  ILL. — Plans  are  being  considered  for  making  exten 
sive  improvements  to  the  municipal  electric  light  plant. 

CAIRO,  ILL. — The  capital  stock  of  the  Home  Telephone  Company,  ot 
Cairo,  has  been  increased  from  $5,000  to  $100,000. 

CARLYLE,  ILL. — An  election  will  be  held  Feb.  26  to  vote  on  the 
proposition  to  issue  $20,000  in  bonds  for  improving  the  municipal  electric 
light  plant  and  extending  the  water  mains. 

CENTRALIA,  ILL. — .\  company  has  been  incorporated  to  build  an 
electric  railway  from  Centralia  to  Sandoval,  work  on  which  will  begin 
in  the  spring.  The  incorporators  are:  H.  M.  Warner,  G.  L.  Pittenger, 
G.  E.  Hubbard  ami  E.  R.  List,  of  Centralia,  and  I'.  F.  Reinhardt,  of 
Sandoval. 

CHICAGO,  ILL. — Bids  will  be  received  until  Feb.  24  by  James  Knox 
Taylor,  supervising  architect.  Treasury  Department,  Washington,  D.  C., 
for  lamp  brackets  for  the  U.  S.  post*  office,  court  house,  etc.,  at 
Chicago,  111. 

NORTH  CHICAGO,  ILL. — Bids  will  lie  received  until  March  19  by 
the  Bureau  of  Navigation,  Navy  Department,  Washington,  D.  C.,  for 
power  plant  equipment  for  the  power  house  at  the  naval  tiaining  sta 
tion  of  the  Great  Lakes  at  Nortli  Chicago.  III.  J.  FI.  Pillsbury  is  chiet 
of  the  department. 

SPRINGFIELD,  ILL. — It  is  reported  that  improvements  will  be  made 
to  the  municipal  electric  light  plant,  the  cost  of  which  is  estimated  at 
$35,000. 

ELNORA,  INI). — The  local  electric  light  plant  was  recently  destroyed 
by  fire,  causing  a  loss  of  $t  7,000. 

EVANSVILLE,  IND. — The  Grand  Central  Traction  Company,  through 
C.  M.  Shanks,  has  made  application  to  the  City  Council  for  a  franchise 
to  build  an  electric  railway  through  the  city.  Mr.  Shanks  states  that 
work  will  commence  on  the  construction  of  the  road  not  later  than 
March  31, 

MT.  V'ERNON,  IND. — R.  L.  Sullivan,  Jr.,  city  clerk,  writes  that  bid* 
will  be  received  until  .April  i  for  lighting  the  streets  of  the  city  for  a 
term  of  10  years. 

PERRY,  I  A. — Plans  are  being  made  by  the  Hawkeye,  Telephone  Com¬ 
pany  for  extensive  imiirovements  to  its  system  in  this  place  and  in 
the  surrounding  country. 

W.ARS.AW,  IND. — The  property  of  the  Indianapolis,  Huntington,  Co¬ 
lumbia  City  &  Northwestern  Railroad,  which  has  been  in  the  courts  for  a 
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number  of  years,  was  sold  at  a  receiver’s  sale  Feb.  i  to  Melvin  A. 
Peoples,  of  Chicago,  Ill.,  formerly  with  the  St.  Joseph  Valley  Traction 
Company,  of  La  Grange,  Ind.,  for  $6,500.  Mr.  Peoples  states  that  the 
road  will  be  built. 

FORT  DODGE,  lA. — The  Fort  Dodge,  Des  Moines  &  Southern  Rail¬ 
road  Company  contemplates  taking  over  the  Crooked  Creek  Railroad  and 
equipping  it  to  be  Operated  by  electricity,  and  also  constructing  a  railway 
between  Gypsum  and  llrushy. 

LOUISVILLE,  KY. — We  are  informed  that  the  contract  for  erecting 
the  new  power  plant  for  the  Kentucky  Heating  &  Lighting  Company,  of 
Louisville,  has  been  awarded  to  F.  A.  Qegg  &  Co.,  of  Louisville. 

INDEPENDENCE,  KAN. — The  Independence  Electric  Company  is 
planning  to  install  additional  machinery  in  its  plant. 

HAVEN,  KAN. — It  is  reported  that  arrangements  are  being  made  to 
light  the  streets  by  electricity  and  that  a  plant  will  soon  be  installed  for 
that  purpose. 

BANGOR,  ME. — The  citizens  are  contemplating  installing  a  3SO-hp 
Babcock  &  Wilcox  boiler  and  a  so-light  constant-current  transformer  ir 
the  municipal  electric  light  plant.  C.  W.  Cunningham  is  chief  electrician. 

BELGR.ADE  L.'XKES,  ME. — The  Belgrade  Water  &  Light  Comi)an\ 
is  making  arrangements  to  connect- witTi  the  plant  in  Oakland,  and  th« 
name  of  the  company  will  be  changed  to  the  Oakland  &  Belgrade  Elec¬ 
tric  Company.  The  company  will  operate  in  both  places  and  will  sell 
electricity  for  heat,  lamps  and  motors. 

LEWISTON,  ME. — The  Lewiston,  Augusta  &  Waterville  Street 
Railway  Company  is  arranging  to  erect  a  transmission  line  from  its 
plant  now  under  construction  on  the  Sebasticook  River  in  Winslow 
to  Lewiston,  a  distance  of  36  miles.  The  company  has  applied  for  a 
franchise  in  the  towns  of  Vassalboro,  Sidney,  .\ugusta,  Manchester. 
West  Gardiner  and  Litchfield.  The  charter  of  the  company  gives  it 
the  right  to  sell  electricity  in  any  towns  where  such  action  will  not 
interfere  with  previous  right  granted  to  other  parties.  Tlie  company  has 
taken  a  gq-ycar  lease  of  the  property  and  franchises  of  the  Fort  Halifax 
Power  Company,  which  is  building  the  power  plant  in  Winslow. 

I’ORTL.^ND,  ME. — Alfred  Black,  of  Rockland,  and  associates  have 
lionded  land  on  either  side  of  Back  Bay,  in  Portland,  just  cast  of  Tukey’s 
Bridge,’  where  it  is  proposed  to  erect  a  tidal  power  plant  capable  of 
developing  at  least  25,000  hp. 

WESTBROOK,  ME. — Announcement  has  been  made  that  the  name  of 
the  Westbrook  Electric  Light  &  Power  Company  has  been  changed  to  the 
Presumpscot  Electric  Company.  It  is  said  that  there  has  been  no 
change  in  the  ownership  or  organization  of  the  company.  The  company 
will  open  its  new  power  station,  which  occupies  the  site  of  station  No.  i, 
which  will  be  known  as  “Saccarappa"  station.  W.  B.  Bragdon  is 
manager. 

HOLYOKE,  M.\SS. — The  Holyoke  &  Westfield  Railway  will  pass  into 
the  control  of  the  New  York.  New  Haven  &  Hartford  Railroad,  if  the 
Railroad  Commissioners  approve  of  the  lease. 

HOLYOKE,  MASS. — Contracts  for  the  new  e<iuipment  for  the  munici 
pal  electric  light  plant  have  been  awarded  by  W.  H.  Snow,  manager 
of  the  Gas  &  Electric  Light  Department,  as  follows:  For  four  400-hp 
water-tube  boilers  to  the  Babcock  &  Wilcox  Company,  of  New  York.  N.  Y., 
for  $20,745;  four  mechanical  stokers  to  the  Murphy  Iron  Works,  of 
Detroit,  Mich.,  for  $7,153. 

MILLER’S  FALLS,  MASS. — The  municipal  electric  light  plant  ha« 
been  closed  down,  and  energy  for  operating  the  local  system  is  supplied 
by  the  Franklin  Electric  Light  Company,  of  Turner’s  Falls.  Formerly 
the  streets  were  lighted  only  from  dusk  until  1 1 :3o.  now  an  all-night 
service,  cn  a  moonlight  schedule,  is  furnished  at  a  less  co.st  than  the 
former  service. 

READING,  MASS. — Legislation  is  being  sought  to  place  the  Reading 
municipal  electric  light  in  a  position  to  furnish  electricity  in  the  towns  of 
Wilmington,  North  Reading  and  Lynnfield  Centre. 

SOUTHVILLE,  MASS. — The  citizens  are  considering  the  question  of 
'  Stablishing  an  electric  light  system  in  the  town. 

SPRINGPIELD,  M.ASS. — The  United  Electric  t-ompany  contemplates 
.in  expenditure  of  $50,000  this  year  for  placing  its  wires  in  underground 
conduits  in  the  Forest  Park  section. 

FREDERICK,  MD. — Harry  D.  Baumgardner  is  conteuiplating  installing 
an  electric  light  plant  in  the  abattoir. 

IIYATTSVILLE,  MD. — It  is  reported  that  the  Washington  Spa  Springs 
&  Grefta  Electric  Railway  Company  will  erect  a  power  house  at  Beverly. 
B.  J.  Stephens,  of  Hyattsville,  is  president. 

LAUREL,  MD. — The  city  is  considering  the  question  of  issuing  $35,000 
in  bonds  for  the  construction  of  a  municipal  electric  light  |)Iant. 

DETROIT,  MICH. — The  stockholders  of  the  Detroit  United  Railway 
Company  have  authorized  the  sale  of  $750,000  of  the  company’s  bonds 
now  in  the  treasury,  the  jiroceeds  to  be  used  to  meet  the  cost  of  improve¬ 
ments.  V 

COHASSET,  MINN. — The  Cohasset  Hardwood  Manufacturing  Com 
pany  has  been  granted  a  franchise  to  erect  and  operate  an  electric  light 
plant  in  this  place. 

CROOKSTON,  MINN. — .C  number  of  prominent  men  in  the  Reii 
River  Valley  have  formed  a  company  for  the  purpose  of  erecting  a  large 
dam  on  the  Red  River  near  Halstad,  at  the  junction  of  the  Red  River 
and  the  Wild  Rice  River,  where  it  is  proposed  to  erect  a  large  power 
plant  and  transmit  electricity  to  Crookston,  Fago  and  Grand  Forks. 


M  INN  E.\POLIS,  MINN. — The  Twin  City  Rapid  Transit  Company 
has  made  arrangements  with  the  St.  .\nthony  Falls  Water  Power 
Company  for  a  supply  of  electric  energy  from  the  new  hydro-electric 
plant  on  Hennepin  Island.  It  is  stated  that  the  comfiany  will  take  the 
entire  output  of  the  plant  after  the  contracts  now  outstanding  havt 
been  satisfied. 

MINNE.APOLIS,  MINN.— The  council  committee  has  decided  to  adi! 
ten  blocks  to  the  territory  in  which  all  telephone,  telegraph  and  other 
electric  wires  must  be  placed  underground.  .Ml  wires  in  this  territorv 
must  be  placed  underground  by  July  i,  1909. 

ARCADIA,  MO. — Louis  Miller,  of  .Arcadia,  writes  that  he  is  consider 
ing  the  installation  of  an  electric  light  plant  in  the  spring,  and  proposes 
to  increase  the  capacity  of  his  ice  plant  from  three  to  ten  tons. 

IBERI.X,  MO. — The  citizens  of  this  place  have  raised  $9,000  by  sub 
scription  for  the  purpose  of  constructing  an  electric  light  plant,  work  on 
which  will  begin  in  the  spring  as  soon  as  the  weather  will  permit. 

LEES  SUMMIT,  MO. — The  Home  Telephone  Company  is  planning 
extensions  to  its  system,  the  cost  of  which  is  estimated  at  $3,000. 

KANS.XS  CITY,  MO. — The  light  committee  of  the  City  Council  has 
liecided  to  grant  a  franchise  to  XVL  M.  Hall,  who  is  operating  a  plant  in 
the  Hall  Building,  from  which  electricity  for  lamps  and  steam  heat  is 
supplied  to  four  blocks  north,  south,  east  and  west  from  Ninth  and 
Walnut  streets.  He  will  be  given  reasonable  permits,  in  return  fot 
which  he  agrees  to  pay  the  city  2  per  cent  annually  of  the  gross  receipts. 

ST.  JAMES,  MO. — The  question  of  installing  an  electric  light  plant 
in  this  place  is  under  consideration.  Charles  Kolen,  of  St.  Clair,  is  in¬ 
terested  in  the  project. 

JOLIET,  MONT. — A  proposition  has  been  submitted  to  the  town  by 
■X.  F.  McCune  to  install  a  water  and  electric  light  system,  provided  a 
25-year  franchise  is  granted.  .X  special  election  will  soon  be  held  to  vote 
on  the  question. 

LIVINGSTON,  MONT. — The  Livingston  XV'ater  Power  Company  has 
applied  to  the  City  Council  for  a  franchise  to  furnish  electricity  for  lamps 
and  motors  in  the  city. 

BLAIR,  NEB. — The  Blair  Electric  Light  &  Power  Company  contem 
plates  installing  new  machinery  in  its  plant. 

PENDER,  NEB. — M.  M.-,  Neumann  has  applied  for  a  franchise  to 
construct  an  electric  light  plant  in  the  town. 

RENO,  NEV. — The  North  Yuba  Electric  Light  &  Power  Company, 
recently  incorporated,  proposes  to  construct  and  operate  a  power  plant 
near  the  North  Yuba  River  and  to  furnish  electrical  energy  for  lamps 
and  motors  in  different  cities  and  towns  in  California  and  Nevada  The 
capital  stock  of  the  company  is  placed  at  $1,000,000. 

OCEAN  CITY,  N.  J. — The  City  Council  has  granted  a  franchise  to  the 
.Atlantic  City  &  Ocean  City  Railroad  Company  to  lay  its  track  along 
Eighth  Street  to  the  Boardwalk.  This  will  complete  the  railway  from 
Atlantic  City  Boardwalk  to  the  Ocean  City  Boardwalk. 

TRE.NTON,  N.  J. — J.  XX’illard  Morgan,  State  Comptroller,  writes  that 
the  contract  for  furnishing  electricity  for  lighting  the  State  House  was 
granted  to  the  Public  Service  Corporation,  at  the  rate  of  sH  cents  per 
kw-hour. 

B.ABYLON,  N.  Y. — The  village  trustees  have  granted  a  50-yeat 
franchise  to  the  South  Shore  Traction  Company  to  construct  an  electric 
railway  within  the  limits  of  the  village.  In  return  for  the  franchise  the 
company  is  to  pay  the  village  $200  per  annum  after  lo  years  and  $300 
per  annum  after  15  years. 

GENEVA,  N.  Y. — J.  A.  Bendure,  consulting  engineer  for  the  Eco¬ 
nomic  Power  &  Construction  Company,  has  made  application  to  the 
Board  of  Public  Works  for  two  ducts  in  the  entire  city  conduit  system 
The  company  recently  purchased  the  plant  of  the  Geneva  Steam  Heating 
Company,  and  proposes  to  furnish  steam  heat,  and  also  electricity  for 
private  lighting,  and  to  compete  for  lighting  of  the  city  when  the  present 
contract  with  the  Geneva-Seneca  Company  expires. 

FR.ANKLIN,  N.  Y. — The  Delaware  &  Otsego  Light  &  Power  Company 
IS  contemplating  extending  its  transmission  lines  to  the  neighboring  towns 
to  furnish  electricity  for  lamps  as  soon  as  its  new’  dam  and  power  hous« 
are  completed.  E.  A.  Markey  is  president. 

.MIDDLETOWN,  N.  Y. — The  switchboard  m  the  central  telephone 
office  of  tbe  Orange  County  Telephone  Company  was  destroyed  by  fire 
on  Feb.  5,  leaving  the  city  without  telephone  service. 

.NEW  X'ORK,  N.  Y. — The  Long  .Acre  Electric  Light  &  Power  Com 
pany  has  applied  to  the  Public  Service  Commission  for  permission  to 
issue  $10,000,000  in  preferred  capital  stock  and  $50,000,000  in  mortgage 
bonds,  the  proceeds  to  be  used  to.  retire  $600,000  outstanding  indebted¬ 
ness  and  to  acquire  property  on  which  to  build  power  houses  and  sub¬ 
stations,  to  construct  power  houses  and  purchase  the  necessary  equip¬ 
ment  and  laying  underground  cables.  The  company  has  a  small  plant  at 
Forty-Seventh  Street  and  Second  Avenue.  The  officers  of  the  company 
are:  .Edgar  Van  Ett'en,  president;  John  C.  Sheehan,  vice-president, 
VV'.  VV’.  XV'alters,  secretary  and  treasurer,  and  C.  B.  Corbin,  assistant 
,'ecretary  and  assistant  treasurer. 

ONEIDA,  N.  X'. — The  directors  of  the  Oneida  Street  Railway  Com¬ 
pany  have  decided  to  make  arrangements  with  the  Madison  County  Gas  & 
Electric  Company  whereby  the  latter  eoinpany  is  to  tap  the  high-tension 
feed  wires  on  the  West  Shore  Railroad  near  Oneida  Castle  to  take  suffi¬ 
cient  electrical  energy  to  light  the  city  of  Oneida.  The  necessary  con¬ 
nections  for  this  purpose  will  he  made  in  a  short  time. 
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ROCHESTER,  N.  Y. — The  properties  of  the  United  States  Independent 
Telephone  G}nipany  were  bid  in  by  the  reorganization  committee  of  the 
bondholders  at  a  public  foreclosure  sale  Feb.  4  by  Walter  P.  Duffy, 
chairman  of  the  committee,  for  $250,000.  The  property  of  the  Inde¬ 
pendent  Securities  Company,  which  holds  the  stock  of  the  Rome,  Syracuse, 
Utica  and  other  independent  companies,  was  sold  for  $150,000. 

ii.AVONA,  N.  Y. — The  village  trustees  have  granted  a  franchise  to  the 
Citizens’  Public  Service  Company,  of  Bath,  to  furnish  electricity  for  lamps 
in  this  village. 

WATERLOO,  N.  Y. — The  Village  Board  has  awarded  the  contract  for 
lighting  the  streets  of  the  village  to  the  Geneva-Seneca  Electric  Company 
for  a  term  of  five  years.  The  contract  will  take  effect  May  i,  1908, 
and  provides  for  28  arc  lamps  at  $70  each  per  year,  and  113  incan¬ 
descent  lamps  at  $18  per  lamp  per  year.  The  company  will  install 
new  lamps  and  apparatus,  work  on  which  will  begin  at  once  and  is  to 
he  completed  not  later  than  May  i. 

WEBSTER,  N.  Y. — The  business  men  of  the  village  are  contemplating 
forpiing  a  company  to  buy  the  old  lighting  plant,  which  was  partially 
destroyed  by  fire  by  an  explosion  Jan.  10,  for  the  purpose  of  lighting  the 
village. 

CLINTON,  N.  C. — The  Clinton  Electric  Light  &  Power  Company  has 
been  reorganized  and  the  capital  stock  of  the  company  increased.  It  is 
proposed  to  increase  the  equipment  of  the  power  plant.  The  officers 
of  the  company  are:  A.  D.  O’Brien,  president;  D.  L.  Bonny,  vice- 
president;  A.  D.  McGraham,  secretary. 

NEWBERN,  N.  C. — The  Fort  Wayne  Electric  Company,  of  Fort 
Wayne,  Ind.,  has  been  awarded  the  contract  for  enlarging  the  municipal 
electric  light  plant. 

NORTH  WILKESBORO,  N.  C. — The  North  Wilkesboro  Electric  Light 
&  Power  Company  contemplates  installing  additional  machinery  in  its 
power  house  in  the  near  future.  L.  F.  Carleton  is  manager. 

CINCINNATI,  OHIO. — The  Bell  Telephone  Company  is  arranging  to 
absorb  the  Citizens’  Telephone  Company,  of  Batavia,  which  went  into  the 
hands  of  a  receiver  a  short  time  ago,  with  debts  aggregating  $21,000. 
The  plant  of  the  independent  company  will  be  sold  at  a  receiver’s  sale. 

CLAREMONT,  OKLA. — George  Wytell,  of  Claremont,  and  Joseph 
McDermott,  of  Virginia,  have  been  granted  a  franchise  to  construct  and 
operate  a  street  railway  in  Claremont. 

(JOLUMBUS,  OHIO. — David  L.  Parsons  is  preparing  plans  for  an 
electric  light  plant  to  be  equipped  with  engines,  boilers,  pumps,  heaters, 
dynamos,  100  to  300  kw,/ three-phase  machines,  or  100  to  150  kw  direct- 
con  nectAl  direct,  500-volt  machines,  transformers,  switchboards  and 
appurtenances,  apparatus  for  general  machine  and  repair  shop  work,  etc. 

CUYAHOGA  F.ALLS,  OHIO. — The  City  Council  is  considering  the 
question  of  increasing  the  equipment  of  the  municipal  electric  light 
plant. 

CRESWELL,  ORE. — The  Lane  County  Court  has  granted  a  20-year 
franchise  to  John  Turrell  to  erect  and  maintain  an  electric  light  plant  to 
furnish  electricity  to  light  the  town  and  the  surrounding  country. 

M.\SSlLLON,  OHIO. — Bids  are  being  asked  by  J^  C.  Haring  for  the 
construction  of  a  hospital,  the  cost  of  which  is  estimated  at  $50,000;  a 
power  house  and  lighting  plant  will  be  erected  in  connection  with  the 
hospital. 

ROCKY  RIVER.  OHIO.— The  Rocky  River  Water,  Light  &  Power 
Company,  which  now  supplies  the  town  with  water,  is  contemplating 
installing  generators  in  its  plant  to  furnish  electricity  for  lighting  the 
town. 

ROSEVILLE,  OHIO. — The  directors  of  the  Devonshire  Brick  and 
Ceramic  Company  have  decided  to  erect  an  electric  lighting  plant  in  tliis 
place,  at  a  cost  of  $60,000.  The  town  is  now  considering  a  i»roposition 
to  co-operate  with  the  company  in  the  enterprise.  W.  A.  Shoemaker  is 
><:cretary  and  manager  of  the  company. 

TOLEDO,  OHIO. — The  City  Council  has  revoked  the  franchise  granted 
the  People’s  Heat  &  Power  Company  last  September.  Homer  T.  Yaryan 
was  promoter  of  the  company. 

YOUNGSTOWN,  OHIO. — It  is  stated  that  the  Consolidated  Gas  & 
Electric  Company  wants  the  privilege  of  submitting  a  proposition  to  the 
city  for  street  lighting  before  the  city  takes  action  on  the  construction 
of  a  municipal  electric  light  plant. 

HARWOOD  MINES,  l’,\. — .\rrangements  are  being  made  by  the 
Harwood  Power  Company  to  install  electrical  machinery  in  it's  power 
plant  John  F.  Wise,  Jr.,  is  secretary. 

NEW  MILFORD,  PA. — The  New  Milford  Light  &  Power  Company 
IS  contemplating  enlarging  it>  water-power  plant.  S.  M.  Picecher  i~ 
president  and  manager. 

PITTSBURG,  PA. — The  Pittsburg  Railways  Company  has  commenced 
work  on  the  construction  of  a  railway  to  connect  the  Washington  & 
t'anonsburg  Street  Railway  Company  with  the  Pittsburg  system. 

WAYNESBORO,  P.\. — The  Chambersburg,  Greencastle  &  Waynesboro 
Street  Railway  Company  is  asking  for  sealed  bids  for  generating  equip¬ 
ment  to  be  installed  in  power  house,  complete,  including  a  soo-kw  2300- 
volt  6o<ycIe  three-phase  steam  turbine,  or  engine-driven  generating  set, 
jet  condenser  and  cooling  tower  and  a  30-kw  steam  driven  exciter  set 
and  switchboard  panel;  also  a  14-mile  23,000-volt  three-phase  transmission 
line  to  be  erected  on  poles  already  placed;  a  sub-station  equipment,  com¬ 


plete;  a  lo^-mile  0000  direct-current  feeder  to  be  erected,  the  line  to  be 
in  operation  in  112  days.  The  company  is  extending  its  railway  ii^ 
miles  from  the  present  terminus  at  Greencastle  to  Chambersburg.  J.  F. 
Geiser  is  electrical  engineer  and  superintendent. 

YORK,  PA. — A  company  has  been  formed  to  construct  an  electric  rail-  * 

way  from  Shrewsbury  to  York.  The  officers  of  the  company  are:  David 

C.  Gooding,  of  Loganville,  president;  Charles  Williams,  of  Paradise,  and 
C.  B.  Smith,  of  Shrewsbury,  vice-presidents;  John  H.  Keller,  of 
Shrewsbury,  secretary,  and  Jacob  L.  Myers,  of  Glen  Rock,  treasurer. 

SPARTANBURG,  S.  C. — The  Spartanburg  Railway,  Gas  &  Electric 
Company  is  contemplating  the  construction  of  a  spur  from  the  North 

Church  Street  Railway  to  the  base  ball  park  in  the  rear  of  Wofford 

College. 

RAPID  CITY,  S.  D. — The  Dakota  Power  Company  is  making  ar 
langements  to  develop  the  water  power  of  Rapid  Creek  for  the  purpose 
of  generating  electricity  to  be  transmitted  to  Rapid  City  and  the  mining 
camps  in  the  hills.  The  company  will  erect  a  large  power  house  in  the 
spring  about  12  miles  from  this  city.  The  city  recently  granted  the  com 
pany  a  franchise  to  furnish  electrical  energy  for  lamps  and  motors  in 
the  city. 

KNOXVILLE,  TENN.— W.  A.  Boyce,  of  Asheville,  N.  C,  has  been 
in  the  city  in  the  interest  of  the  French  Broad  River  Power  Company, 
which  enterprise  he  is  promoting.  He  states  that  the  company  has  secured 
property  and  water  rights  on  the  French  Broad  River,  near  Asbury,  N. 

C.,  and  proposes  to  erect  a  dam  and  hydro-electric  plant  at  Pickle 
Island  for  the  purpose  of  generating  electricity  to  be  transmitted  to 
Knoxville  and  possibly  near-by  towns_  The  company  will  apply  to  the 
City  Council  for  a  franchise  at  an  early  date. 

SOUTH  PITTSBURG,  TENN. — Extensive  additions  and  improve¬ 
ments  are  contemplated  by  the  new  South  Pittsburg  Light  &  Power 
Company,  including  the  installation  of  a  three-phase  60-cycle  2300-volt 
system  and  extending  its  transmission  lines  to  Bedford,  Copenhagen  and 
Bridgeport.  C.  A.  Sutliff  is  owner  and  manager. 

.\M.\RILLO,  TEX. — The  Amarillo  Street  Railway  Company  ha>  been  * 
granted  a  franchise  to  furnish  electricity  for  lamp&  and  motors.  The 
company  will  install  additional  machinery  in  its  power  bouse,  including 
a  dynamo  and  engine.  H.  Nobles  is  president. 

M.\RBLE  FALLS,  TEX. — The  Granite  Manufacturing  Company,  of 
Dallas,  have  secured  the  contract  for  constructing  the  dam  in  connection 
with  the  hydro-electric  plant  to  be  erected  on  the  Colorado  River  at 
Marble  Falls.  The  dam  is  to  be  built  of  marble,  about  1100  ft.  long 
and  17  ft.  high  above  the  falls.  The  plant  will  have  a  maximum  output 
of  15,000  hp  and  will  furnish  electricity  for  lamps  and  motors  within  a 
radius  of  150  miles.  John  W.  Maxey,  of  Houston,  has  charge  of  the 
construction  of  the  plant. 

ODESSA,  TEX. — An  electric  light  and  power  plant  and  ice  plant  will 
be  established  in  the  town  in  the  near  future.  F.  Stephens,  of  Midland, 
and  D.  F.  Shaddo.x,  of  this  city,  will  install  the  t'wto  plants. 

BARNET,  VT. — The  citizens  have  subscribed  $500  toward  replacing 
the  electric  light  plant,  which  was  destroyed  by  fire  Jan.  t6.  The  plant 
was  owned  by  Donald  Judkins. 

P.RIDGEWATER,  V.\. — The  North  River  Electric  Company  is  building 
a  500-hp  hydro-elecfric  plant,  and  wiir install  three  water  turbines  under 
20-ft.  head  and  will  also  install  two  loo-kw,  three-phase  generators 
It  is  expected  to  have  the  plant  completed  in  June,  when  the  company 
will  furnish  electricity  to  Mt.  Crawford,  Bridgewater  and  Dayton  for 
lamps  and  motors.  The  company  will  furnish  a  24-hour  service.  G. 
Richard  Berlin  is  president  and  manager. 

HOLLIS,  VA. — W’e  are  informed  that  the  Hollis  Institute  contemplates 
increasing  the  equipment  of  the  electric  power  plant  and  will  install  a 
boiler,  engine  and  generator  this  year.  Joseph  A.  Tume  is  general 
manager. 

RADFORD,  W. — Bids  will  be  received  until  March  i  for  furnishing 
the  city  with  electricity  for  arc  and  incandescent  lamps  and  motors;  bids 
will  also  be  received  for  gas  lighting.  J.  C.  Bird  is  clerk  of  Council. 

DEER  PARK.  WASH. — The  Deer  Park  Light  &  Water  Company  has 
been  formed  to  take  over  the  electric  light  and  water  franchises  secured 
by  the  Standard  Lumber  Company  some  time  ago. 

PORT  ORCHARD,  WASH. — Application  has  been  made  to  the  County 
Commissioners  by  John  T.  Mitchell  for  a  franchise  to  erect  electric  trans¬ 
mission  lines  on  certain  roads  of  the  county. 

PROSSER,  WASH. — E.  F.  Benson,  president  of  the  Prosser  Falls 
Land  &  Power  Company,  writes  that  the  company  contemplates  extensions 
and  improvements  to  its  plant,  the  cost  of  which  is  estimated  at  $50,000. 

L.  Smith,  of  North  Yakima,  is  engineer. 

TACOMA,  WASH. — The  City  Council  on  Jan.  29  adopted  a  resolu¬ 
tion  instructing  the  Commissioner  of  Public  Works  to  employ  an  expert 
electrician  to  make  a  thorough  investigation  of  the  municipal  electric 
light  system. 

T'WISP,  WASH. — Plans  are  being  made  for  the  installation  of  an 
electric  light  and  power  plant  in  this  place  during  the  coming  summer,  a 
site  for  which  has  been  secured. 

WHITE  S.NLMON,  WASH. — Messrs.  Myers  and  Shepler  have  applied 
to  the  City  Council  for  a  franchise  to  operate  an  electric  light  system  in 
this  city. 

BLOOMER,  WIS. — The  capital  stock  of  the  Bloomer  Telephone 
Company  has  been  increased  to  $30,000. 
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lONA,  WIS. — A  telephone  company  has  been  formed  by  Peter  Holm- 
quist  and  others  for  the  purpose  of  installing  a  telephonef*  system  in 
Iona,  Eagle  Valley  and  other  towns. 

MILWAUKEE,  WIS. — The  street  lighting  committee  of  the  City 
Council  has  recommei^ded  that  an  appropriation  of  $500  be  made  to 
secure  an  estimate  of  the  cost  of  a  municipal  lighting  plant.  The 
purpose  is  to  let  the  people  know  the  cost  of  the  plant  when  they  vote 
on  the  proposition. 

PORT  ARTHUR,  ONT.,  CAN. — The  Electric  Railway,  Light  and  Tele¬ 
phone  Commission  has  authorized  Superintendent  T.  H.  McCauley  to 
make  arrangements  with  the  Canadian  Northern  Coal  &  Ore  Dock  Com¬ 
pany  for  a  ‘supply  of  energy,  temporarily,  at  the  rate  of  $40  per  hp  per 
year.  A  contract  for  150  kilowatts  to  operate  the  street  railway  system 
will  be  taken  at  once  for  a  term  of  three  years. 

PUENTE  DEL  PASO,  MEX. — Fernando  Iglcsias  has  filed  a  notice 
with  the  federal  government  that  he  will  install  a  hydro-electric  plant  on 
the  El  Cliflon  River,  near  this  town. 

PANAMA.— Bids  will  be  received  until  March  2  at  the  office  of  the 
General  Purchasing  Officer,  Isthmian  Canal  Commission,  Washington,  D. 
C,  for  furnishing  the  following  articles:  Tobin  bronze,  brass  and  copper 
tubing,  rivets,  wire  rope,  electric  clusters  and  wire,  globes,  etc.  Blanks 
and  general  information  relating  to  circular  (Np.  423)  may  be  obtained 
from  this  office  or  the  offices  of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  Custom  House,  New  Orleans,  La.;  1086  North 
Point  Street,  San  Francisco,  Cal.,  and  410  Chamber  of  Commerce  Build¬ 
ing,  Tacoma.  Wash.;  also  from  the  U.  S.  Engineer  offices  in  the  follow¬ 
ing  cities;  Los  .\ngeles.  Cal.;  Baltimore,  Md. ;  Philadelphia,  Pa.;  Pitts¬ 
burg.  Pa.;  Boston.  Mass.;  Buffalo,  N.  Y.;  Cleveland.  Ohio;  Chicago,  Ill.; 
St.  Louis,  Mo.;  Detroit,  Mich.;  Milwaukee,  Wis. ;  St.  Paul,  Minn.; 
Chattanoog;a,  Tenn.;  Louisville,  Ky.,  and  Mobile,  Ala. 

MONTREAL,  QUE. — The  directors  of  the  Montreal  Street  Railway 
Company  have  decided  to  issue  $1,000,000  in  capital  stock  at  $125  and 
to  sell  $2,000,000  in  bonds,  the  proceeds  to  be  used  to  take  care  of  the 
floating  indebtedness  and  to  provide  for  the.  construction  plans  of  the 
company. 


Neb)  Industrial  Companies. 


THE  LAMB  ENGINE  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $10,000.  The  directors  are  Rusself 
B.  McCoy  and  Fred  B.  King,  of  Clinton,  la.,  and  Hugo  E.  Ritterbusch, 
of  New  York,  N.  Y. 

THE  FRENCH  ELECTRO  MANUFACTURING  CO.MPANY,  of 
Trenton,  N.  J.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
$25,000,  by  Theodore  G.  Kitchin,  P.  N.  Van  Vliet  and  Jonathan  Kitchin. 
The  company  proposes  to  manufacture  electrical  appliances. 

THE  CLAPP-EASTHAM  COMPANY,  of  Boston.  Mass.,  has  filed  a' 
certificate  of  incorporation,  with  a  capital  stock  of  $10,000.  The  di¬ 
rectors  are  J.  Emory  Clapp,  president;  O.  K.  Luscomb,  treasurer,  and 
Melville  Eastham.  The  company  proposes  to  deal  in  electrical  machines, 
apparatus,  etc. 

THE  MERCER  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Trenton,  N.  J.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  by 
Theodore  Kitchin,  P.  N.  Van  V'liet  and  Jonathan  Kitchin.  The  company 
proposes  to  manufacture  and  deal  in  electrical  machinery,  materials,  gas 
fittings  and  plumbing  devices.  William  R.  Sweeney  is  agent  in  charge. 


Company  Elections. 

DOUGLAS,  .^RIZ. — At  the  annual  meeting  of  the  Douglas  Street 
Railway  Company  the  following  named  officers  were  elected:  James  S. 
Douglas,  president;  W.  H.  Brophy,  vice-president;  S.  F.  Maguire,  sec¬ 
retary;  M.  J.  Cunningham,  treasurer. 

PETALUMA,  CAL. — At  the  meeting  of  the  Petaluma  Power  & 
Water  Company  the  following  named  officers  were  elected:  A.  B.  Hill, 
president;  H.  T.  Fairbanks,  vice-president,  and  Fred  Heseker,  secre¬ 
tary  and  superintendent. 

TORRINGTON,  CONN. — At  the  annual  meeting  of  the  Torringion 
Electric  Light  Company  the  following  named  officers  were  elected : 
George  D.  Workman,  president;  Frank  M.  Travis,  vice-president;  F.  F. 
Fuessenich,  secretary,  and  Clayton  E.  Smith,  treasurer. 

CAIRO,  ILL. — At  the  annual  meeting  of  tlie  Home  Telephone  Com 
pany  the  following  named  officers  were  elected:  Andrew  Lohr,  president; 
J.  S.  Aisthorpe,  vice-president;  S.  M.  Heller,  secretary,  and  H.  R. 
.Msthorpe,  treasurer. 

OGUNQUIT,  ME. — At  a  meeting  of  the  Wells  Electric  Light  & 
Power  Company  held  Jan.  28  the  following  named  officers  were  elected 
for  the  ensuing  year:  J.  W.  Gordon,  president;  J.  H.  Littlefield, 
secretary. 

GREAT  BARRINGTON,  MASS. — .\t  the  annual  meeting  of  the  Great 
Barrington  Electric  Light  Company  the  following-named  officers  were 
elected:  Frank  Russell,  president;  P.  A.  Russell,  treasurer  and  general 
manager;  Clyde  Parrish,  superintendent. 

DETROIT,  MICH. — At  the  annual  meeting  of  the  Detroit  United 
Railway  Company,  Charles  M.  Swift,  of  Detroit,  and  J.  M.  Wilson,  of 
Montreal,  Que.,  were  elected  directors  to  succeed  Messrs.  Holt  and 


Wason;  the  other  directors  were  re-elected.  The  officers  are  the  same 
as  last  year,  with  the  exception  that  E.  W.  Moore  has  been  elected  second 
vice-president,  and  F.  W.  Brooks,  general  manager. 

SEMINARY,  MISS. — At  the  annual  meeting  of  the  People’s  Telephone 
Company  held  recently  the  following-named  officers  were  elected:  O.  W. 
Tucker,  president;  J.  H.  Temple,  vice-president,  and  B.  F.  Bailey,  Jr.,  • 
manager. 

NEW  MARKET,  N.  H. — At  the  annual  meeting  of  the  New  Market 
Electric  Light,  Power  &  Heat  Company  the  following  named  officers 
were  elected:  Fred  B.  Philbrick,  president;  Leonard  R.  Philbrick,  vice- 
president,  and  Sarah  J.  Woodman,  treasurer. 

NEW.\RK,  N.  J. — At  the  annual  meeting  of  the  Newark  Telephone 
Company  the  following  named  officers  were  elected:  James  B.  Curtis, 
president;  .\.  Norton  Taylor,  secretary  and  treasurer. 

ONEIDA,  N.  Y. — At  the  annual  meeting  of  the  Oneida  Railway  Com¬ 
pany  the  following  named  officers  were  elected:  Horace  E.  Andrews, 
president;  John  J.  Stanley,  first  vice-president;  C.  Loomis  Allen,  second 
vice-president;  Walter  N.  Kernan,  secretary,  and  Charles  B.  Rogers, 
treasurer. 

MANSFIELD.  OHIO. — At  the  annual  meeting  of  the  Wooster  & 
Mansfield  Electric  Railway  Company  the  following-named  officers  were 
elected:  B.  L.  Chase,  president;  David  Collier,  vice-president;  D.  H. 
Graven,  secretary,  and  J.  C.  Chesrown.  treasurer. 

LA  RUE,  OHIO. — At  the  annual  meeting  of  the  I.a  Rue  Telephone  (Com¬ 
pany  the  following  named  oflicers  were  elected:  J.  H.  Leonard,  president; 

W.  H.  Johnston,  vice-president;  W.  F.  Kniffin,  secretary,  treasurer  and 
manager. 

ALLENTOWN,  PA. — .At  the  annual  meeting  of  the  .Allentown  &  Read¬ 
ing  Traction  Company  the  following-named  officers  were  elected:  H.  E. 
•Ahrens,  president;  Herman  P.  Roeper,  vice-president;  S.  K.  Hoffman, 
secretary;  George  B.  Schaeffer,  treasurer. 

GETTYSBURG,  P.A. — At  the  annual  meeting  of  the  Gettysburg  Transit 
Company  and  the  Keystone  Electric  Light  Company  the  following-named 
officers  were  elected:  Thomas  Cooper,  president;  H.  C.  Case,  vice-president; 

C.  T.  Leland,  secretary  and  treasurer. 

SCRANTON,  P.A. — At  the  annual  meeting  of  the  Lackawanna  &  Wyom¬ 
ing  Valley  Railroad  Companj^  the  following-named  officers  were  elected; 
George  B.  Smith,  president:  Charles  F.  Conn,  vice-president. 

W.AVERLY,  W.ASH. — At  the  annual  meeting  of  the  Waverly-Fairfield 
Telephone  Company  the  following  named  officers  were  elected:  James 
Hays,  president;  A.  L.  Robinson,  secretary,  and  J.  C.  Lodge,  treasurer. 

BLOOMER,  WIS. — .At  the  annual  meeting  of  the  Bloomer  Telephone 
Company  the  following  named  officers  were  elected:  J.  A.  Morrison, 
president;  Jacob  Wirth,  vice-president,  and  J.  G.  Pruher,  secretary  and 
treasurer. 

PLEASANT  HILL. — At  the  annual  meeting  of  the  Edenvale  Tele¬ 
phone  Company  the  following  officers  were  elected  for  the  ensuing  year; 

J.  M.  Cornelius,  president;  O.  J.  Warbinton.  vice-president;  Robert 
Baughman,  secretary;  W.  H.  Shelby,  treasurer. 


Neb)  Incorporations. 

SAN  DIEGO,  CAL. — Articles  of  incorporation  have  been  filed  for  the 
San  Diego-Southem  Railway  Company.  The  company  is  capitalized  at 
$5,000,000  and  proposes  to  construct  a  railroad  from  San  Diego  to 
Ensenda,  Mex. ;  branch  lines  are  also  to  be  constructed  from  San  Diego 
to  Coronado  to  La  Presa,  through  the  Jamacha  Valley  to  Lakeside.  The 
length  of  the  road  is  estimated  at  150  miles,  to  be  operated  by  steam, 
electricity  or  other  lawful  power.  The  directors  are  John  D.  Spreckels, 
.A.  B.  Spreckels,  John  D.  Spreckels,  Jr.,  all  of  San  Francisco;  William 
Clayton  and  Harry  L.  Titus,  of  San  Diego. 

■  WILMINGTON,  DEL. — The  Cuban  Telephone  &  Telegraph  Company 
of  New  York  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$5,000,000  for  the  purpose  of  operating  all  kinds  of  wire  lines  in  the 
West  Indies.  The  directors  are:  William  Lohman,  Daniel  C.  Beerman, 
and  William  J.  Patterson,  all  of  New  York,  N.  Y. 

.AMERICUS,  GA. — It  is  expected  that  work  will  soon  commence  by  the 
.Americus  Railway  &  Light  Company  on  its  electric  power  plant  and 
street  railway,  for  which  machinery  and  electric  equipment  have  already 
been  purchased.  Under  the  terms  of  the  contract  with  the  city  the  com¬ 
pany  is  to  construct  five  miles  of  street  railway.  The  company  has  a 
contract  to  furnish  electricity  for  lighting  the  city  for  a  term  of  20 
years,  and  will  also  furnish  electricity  to  pump  the  city  water  supply. 

JESUP,  G'.A. — A  company  has  been  formed  here,  under  the  name  of 
the  Goose  Creek  Railway  &  Power  Company,  with  a  capital  stock  of 
$300,000,  for  the  purpose  of  developing  water-power  and  generating 
electricity  for  manufacturing  purposes.  The  promoters  of  the  company 
are  N.  W.  Whaley,  F.  E.  Breen,  S.  E.  Cohen,  J.  H.  Wilkens,  J.  F. 
Breen,  W.  M.  Roberson,  J.  T.  Winn,  E.  Crumney,  D.  M.  Clark  and  D.  G. 
Zeigler,  architect  and  engineer.  The  company  will  also  erect  a  cotton 
mill  and  a  cotton  seed  mill,  and  also  construct  and  operate  an  electric 
railway  from  Jesup  to  several  surrounding  towns.  Application  will  soon 
be  made  for  a  charter,  and  the  privilege  of  increasing  the  capital  stock 
of  the  company  to  $500,000  is  asked. 

SPRINGFIELD,  ILL. — The  Mississippi  Valley  Interurban  Railway 
Company  has  been  incorporated,  with  a  capital  stock  of  $1,000,000,  for 
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the  purp<i»e  of  constructing  an  intcrurban  railway  from  Springfield  to 
Uuincy,  from  Mount  Sterling  to  Hillsboro,  and  from  Hillsboro  to 
Murphysboro.  The  incorporators  are  James  H.  Ward,  of  Butler;  George 
E.  Watson,  of  Hillsboro;  H.  R.  Lakin,  of  Rochester;  John  E.  Melick 
and  F.  A.  Melick,  of  Springfield,  Ill. 

BILLINGS,  MO. — The  Billings  Light,  I'ower  &  Water  Company  has 
been  incorporated,  with  a  capital  stock  of  $135,000,  by  S.  F.  Bronson, 
J.  B.  Berghaus  and  others. 

TRENTON,  N.  J. — Plans  are  being  made  by  the  New  Jersey  & 
Pennsylvania  Traction  Company  to  enlarge  its  power  house  at  Yardley 
in  the  spring.  The  company  has  purchased  a  1500-hp  engine  and 
generators,  with  the  necessary  boiUrs  and  other  apparatus  to  be  in¬ 
stalled  in  the  plant. 

COEYMANS,  N.  Y. — The  Rural  Home  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $1,500,  by  Jefferson  Powell,  Amos 
Briggs,  of  Alcove;  E.  S.  Palmer,  Harry  Shear,  of  Coeymans;  Stephen 
Tompkins,  and  Aldine  Nodine,  of  Ravena. 

LANGSTON,  OKLA. — The  F^angston  Rural  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $2,500,  by  Morris  Janos,  C. 
Robinson,  R.  A.  Henderson,  John  Trotter,  of  Langston;  Henry  W. 
Gaines,  James  Madden,  of  Goodnight;  C.  M.  Suttle,  of  Guthrie,  and 
others. 

PORTLAND,  ORE. — .Xrticles  of  incorporation  have  been  filed  for 
ihe  Washington  Home  Telephone  &  Telegraph  Company.  The  company 
IS  capitalized  at  $500,000  and  the  incorporators  are:  S.  V.  Davidor,  H.  J. 
Meagher,  D.  J.  Eaton  and  B.  C.  Clements. 

WEST  NEWTON,  PA. — Articles  of  incorporation  have  been  filed  for 
the  West  Newton  Light,  Heat  &  Power  Company.  The  company  is 
capitalized  at  $25,000  and  proposes  to  furnish  light,  heat  and  power  in 
the  borough  of  West  Newton. 

CLARKSVILLE,  TEX. — The  Texas  Union  Traction  Company  has 
been  chartered,  with  a  capital  stock  of  $2,000,  by  C.*  P.  Moore,  John  T. 
Upchurch,  of  Longfellow,  and  A.  A.  St  John,  of  El  Paso.  The  company 
proposes  to  construct  an  electric  railway  between  the  cities  of  Texarkana 
and  Sherman,  a  distance  of  154  miles;  between  Paris  and  Ennis,  a  di's- 
tance  of  124  miles;  between  Texarkana  and  Forth  Worth,  a  distance  of 
215  miles;  between  Paris  and  Cleburne,  a  distance  of  155  miles,  and  for 
extensions  and  spurs  leading  from  the  main  line  to  inland  towns,  esti¬ 
mated  distance  from  5  to  20  miles. 


Legal. 

TELEPHONE  FRANCHISE  GRANTED  BY  THE  CITY  OF  iMIL 
WAUKEE  HELD  INVALID. — In  a  proceeding  instituted  by  the  state  of 
Wisconsin  to  oust  the  Milwaukee  Independent  Telephone  Company  from 
the  streets  of  Milwaukee,  it  was  held  that  the  ordinance  of  that  city,  under 
which  the  company  claimed  the  right  to  occupy  the  streets  for  the  pur¬ 
pose  of  constructing  and  maintaining  its  system,  was  invalid  for  the  reason 
that  the  city  had  no  power  to  grant  telephone  franchises  in  its  streets. 
.\fter  the  company  had  made  formal  application  for  the  privilege  of  con¬ 
ducting  a  telephone  business  in  the  city  of  Milwaukee,  the  city  council 
enacted  an  ordinance  by  which  the  company  was  authorized  to  commence 
the  construction  of  its  works.  It  was  provided  that  the  city  should  have 
the  right  to  use  certain  cross-arms  and  a  duct  in  the  company's  conduit 
for  its  telephone  and  telegraph  wires.  The  company  was  required  by  the 
ordinance  to  pay  a  percentage  of  its  gross  earnings  to  the  city  and  to  pay 
a  rebate  to  its  patrons  out  of  the  total  excess  of  its  net  earnings  above  ten 
per  cent.  The  ordinance  also  provided  for  the  purchase  of  the  plant  by 
the  city.  It  was  held  that  the  validity  of  the  ordinance  depended  upon 
the  power  of  the  city  to  grant  such  a  franchise  as  the  ordinance  purported 
to  confer.  In  the  recent  case  of  Wisconsin  Telephone  Company  vs.  Mil¬ 
waukee,  104  N.  W.  Rep.,  1009,  the  question  of  the  power  of  the  city  of 
Milwaukee  to  grant  rights  and  privileges  and  to  impose  conditions  upon 
telephone  companies  for  the  conduct  of  such  a  business  in  the  city  was 
considered  and  it  was  held  to  be  established  under  the  statutes  and  deci¬ 
sions  that:  “No  power  is  conferred  upon  the  defendant  (city)  to  impose 
any  other  conditions  except  such  as  it  may  lawfully  impose  under  its 
(lower  to  control  and  regulate  the  streets,  alleys  and  public  grounds  and 
(11  event  the  encumbering  thereof  under  its  general  police  powers,”  and 
that  “no  power  is  conferred  upon  the  defendant  (city)  under  its  charter 
or  by  any  law  of  the  state  to  grant  to  the  plaintiff  the  privilege  of  con¬ 
structing,  maintaining  or  ofierating  its  telephone  lines  upon  the  streets  of 
the  city.”  The  ordinance  iii  question,  therefore,  was  held  to  be  an  attempt 
on  the  part  of  the  city  to  grant  franchises  and  privileges  which  it  was 
beyond  the  power  of  the  city  to  give.  The  rights  which  the  city  under¬ 
took  to  grant  pertain  to  a  class  of  powers  which  are  public  in  their  nature, 
and  which  do  not  belong  of  common  right  to  persons  generally.  Such 
(lowers  cannot' be  exercised  except  under  authority  from  the  state.  State 
vs.  Milwaukee  Independent  Telephone  Company,  Supreme  Court  of  Wis¬ 
consin,  1 14  N.  W.  Rep.,  108. 


Personal. 

MR.  D.  H.  PAYNE,  formerly  of  Payne  Engine  t'ompany,  delivered  an 
address  Feb.  ii  before  the  Modern  Science  t'iub,  of  Brooklyn,  on  the 
subject  of  engineering. 

MR.  ARTHUR  L.  KELLY  has  been  elected  president  of  the  Narra- 
gansett  Electric  Lighting  Comjiany,  of  Providence,  R.  I.,  to  succeed  Mr. 
Marsden  J.  Perry,  who  recently  resigned 


MR.  <i.\LEX  STONE,  of  Hayden.  Stone  &  Company,  of  Boston, 
Mass.,  has  been  elected  a  trustee  of  the  Massachusetts  Electric  Com¬ 
panies,  in  place  of  Mr.  E.  Rollins  Morse,  resigned. 

CAPTAIN  GODFREY  L.  CARDEN,  U.  S.  R.  M.,  sailed  for  Europe 
last  week,  where  he  will  investigate,  for  report  to  the  Secretary  of 
I  omnierce  and  Labor,  conditions  affecting  the  ex^kirtation  of  American 
machinery  and  particularly  machine  tools. 

MR.  LINDON  W.  BATES  has  resigned  as  president  and  director  of 
the  Empire  Engineering  Corporation.  He  has  been  succeeded  as  presi¬ 
dent  by  William  Barclay  Parsons,  who  has  been  a  director  of  the 
company. 

MR.  .\LBERT  B.  HERRICK  has  just  finished  an  extensive  investiga 
tion  in  Rochester  on  the  subject  of  electrolysis,  and  reported  that  little 
damage  has  been  done  to  pipes  and  conduits  by  electric  railway  ground 
return  current. 

MR.  .S.  \.  REDDING,  formerly  electrical  engineer  oI  the  Georgia 

Railway  &  Electric  Comp,iny,  of  Atlanta,  Ga.,  has  been  promoted  to  th< 
jiosition  of  general  superintendent  of  the  electrical  department  of  thr 
company,  in  future  Mr.  Redding  will  have  charge  of  all  the  generating 
Stations,  sub-stations  and  wires  and  conduits. 

PROF.  B.  F.  HARDING'  has  been  appointed  to  succeed  the  late  Prot. 

P.  Mathews  as  head  of  the  electrical  engineering  department  of 
Purdue  University.  Prof.  Harding  is  a  graduate  of  the  Worcester  Poly 
technic  Institute.  Upon  graduation  he  became  connected  with  high-speed 
electric  railway  work  in  New  England  and  for  a  period  was  a  membei 
oi  the  electrical  engineering  faculty  of  Cornell.  He  has  recently  been 
ill  charge  of  the  publication  department  of  the  Fort  Wayne  Electrical 
Works. 

MR.  FR.\NK  J.  SPRAGUE  has  prepared,  for  the  annual  volume 
of  the  Smithsonian  Institution,  by  request,  an  abridgment  of  his  inter¬ 
esting  and  valuable  paper  on  “Some  Facts  and  Problems  Bearing  on 
Electric  Trunk  Line  Operation.”  This  annual  rcjiort  to  Congress  embodies 
.1  few  of  the  leading  papers  and  articles  on  scientific  and  engineering  ad¬ 
vances  made  public  during  the  year,  constituting  an  excellent  record  of 
progress. 


Obituary. 

MR.  JOHN  JOYCE,  of  Columbus,  Ohio,  died  suddenly  Jan.  31  at  his 
Ijpme  in  this  city.  Mr.  Joyce  was  president  of  the  Green-Joyce  Company, 
vice-president  and  one  of  the  organizers  of  the  Citizens’  Telephone  Com¬ 
pany.  Mr.  Joyce  was  77  years  old  and  is  survived  by  his  widow  and  five 
children. 

MR.  WILLIAM  J.  SE.\TON,  JR.,  second  vice-president  of  the  C. 
Hunt  Company,  West  New  Brighton,  N.  Y.,  died  at  his  home  at 
Clifton.  Staten  Island,  on  Jan.  18  from  typhoid  fever  at  the  early  age 
of  36  years.  Seventeen  years  ago  Mr.  Seaton  entered  the  employ  of  the 
C.  W.  Hunt  Company  as  office  boy,  but  his  exceptional  abilities  soon 
gained  for  him  the  recognition  they  deserved,  and  promotion  followed 
as  a  matter  of  course,  so  at  the  time  of  his  death  he  was  holding  office 
as  second  vice-president  of  the  company. 


Unclassified  Items. 

S.VRNIA,  ONT.,  C.\N. — A  local  company  is  being  formed  to  build 
an  electric  railway  from  here  to  .\rkona,  a  distance  of  35  miles.  Elec 
trical  energy  will  be  obtained  from  the  Rock  Glen  Power  Company  of 
.\rkona. 

EDMONTON,  .XLB.,  C.\N. — The  receipts  from  the  municipal  lighting 
plant  for  1907  were  $86,598  against  $64,338  for  the  (irevious  year. 

CALGARY,  ALB.,  CAN. — The  province  of  Alberta  is  considering  the 
purchase  of  the  Bell  system  in  this  province  providing  it  can  be  bought 
at  a  reasonable  figure.  Failing  this  the  people  are  in  favor  of  the 
Government  continuing  construction  and  competing  with  the  Bell. 

CALG.\RY,  .\LB.,  CAN. — The  Provincial  Government  has  not  yet 
decided  whether  to  install  an  automatic  telephone  system  in  this  city. 
Preliminary  arrangement's  are  now  being  made  for  the  Government 
system  to  be  installed  here  this  year.  Address  S.  Edwards,  superintendent 
of  telephone  construction,  Edmonton,  Alb. 

Y.VNCOUVER,  B.  C. — The  British  Columbia  Electric  Street  Railroad 
Company,  of  which  R.  H.  Sperling,  of  V'ancouver,  is  general  superin¬ 
tendent,  has  planned  an  extensive  construction  campaign  for  1908.  One 
of  the  most'  important  of  the  works  to  be  undertaken  by  the  company 
during  the  present  year  is  the  railway  from  New  Westminster  to  Clover- 
dale,  a  distance  of  63  miles.  Construction  work  will  be  performed  by 
contract  and  it  is  cxfiectcd  that  the  first  section  of  12  miles,  plans  for 
which  are  now  complete,  will  be  let  at  an  early  date.  In  addition  to  the 
electric  railway  the  company  proposes  to  supply  electricity  for  lamps  and 
motors  in  towns  and  territory  through  which  the  railway  will  run. 
Energy  at  40,000  volts  will  be  supplied  from  the  company’s  generating 
station  at  Lake  Buntzen  to  sub-stations  along  the  line.  The  transmission 
line  will  be  erected  on  50-ft.  poles.  The  total  length  of  the  transmission 
line  will  be  75  miles.  It  has  not  yet  been  decided  whether  the  road 
will  be  a  single-phase  or  500  volt  direct  current. 

WINNIPEG,  M.\N,,  C-AN. — The  civic  power  committee  has  decided 
to  reduce  the  power  staff  to  a  minimum,  leaving  only  one  electrical 
engineer  and  one  assistant  hydraulic  engineer  in  addition  to  Cecil  P. 
.'smith,  the  (uiwer  expert. 
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WINNIPEG,  MAN.,  CAN. — Instead  of  building  a  civic  power  plant 
Alderman  .\dams  favors  purchasing  the  plant  of  the  Winnipeg  Electric 
Company  on  the  Winnipeg  River. 

BELLEVILLE,  OHIO. — It  is  rejKjrted  that  arrangements  are  beiner 
made  to  rebuild  the  Valley  Farm  Creamery  and  electric  lighting  plant, 
which  was  recently  destroyed  by  fire.  E.  G.  Barber  is  manager. 

OSTRANDER,  OHIO. — The  citizens  of  this  village  are  considering  the 
question  of  establishing  an  electric  light  system  in  the  village. 

PHILADELPHIA,  MISS. — Plans  are  being  made  by  the  Philadelphia 
Electric  Light  &  Ice  Manufacturing  Company  for  the  erection  of  an 
electric  light  plant. 

CED.^RVILLE,  OHIO. — A  proposition  has  been  submitted  U>  the 
village  council  by  the  Cedarville  Electric  Light  &  Power  Company  to 
install  20  arc  lamps  on  the  streets  of  the  village  at  the  rate  of  $72  per 
lamp  per  year. 

WASHINGTON,  I).  C. — The  Isthmian  Canal  Commission  has  awarded 
a  contract  to  the  General  Electric  Company  for  furnishing  the  equip¬ 
ment  for  a  power  plant  to  handle  the  material  to  be  used  in  the  construc¬ 
tion  of  the  Gatun  locks  at  a  price  between  $194,000  and  $197,000,  the 
exact  figures  to  be  fixed  by  the  engineers  on  the  isthmus. 

ALBANY,  N.  Y. — The  Albany  &  Greenbush  Bridge  Company  has 
awarded  the  contract  for  equipping  the  drawbridge  to  be  operated  by 
electricity  to  the  General  Electric  Company,  of  Schenectady.  One  50-hp 
motor,  one  20-hp  motor  and  four  i-hp  motors  are  to  be  installed  in 
addition  to  four  sub-marine  cables.  Electrical  energy  for  operating 
system  will  be  supplied  by  the  Albany  Electric  Illuminating  Company, 
which  will  be  furnished  by  the  Spier  Falls  plant.  Thomas  J.  Mulcahy  is 
superintendent  of  the  bridge  company. 

WHITNEY,  TEX. — J.  N.  Collier,  manager  of  the  Whitney  electric 
plant,  writes  that  the  question  of  establishing  a  fan  and  power  circuit  is 
contemplated. 

NORTH  MILWAUKEE,  WIS.— The  North  Milwaukee  Light  &  Power 
Company  contemplates  changing  part  of  its  system  to  alternating 
current  as  soon  as  possible.  A  75-kw,  three-phase,  60-cycle  generator 
will  be  installed  and  an  engine  of  from  75  to  125  horse-power,  also 
feeder  panels  for  alternating-current  generator.  The  company  would  like 
to  receive  prices  on  Corliss  and  medium-speed  engines,  and  also  on 
alternating-current  motors,  220  volt,  three  phase.  It  also  plans  to  do 
some  heating  by  exhaust  steam,  and  would  like  to  receive  information  in 
regard  to  different  systems.  The  present  system  is  direct-current,  110 
volt,  and  it  is  planned  to  change  the  entire  system  eventually  to  alter¬ 
nating  current.  Theodore  Weach  is  president  and  general  manager. 

TUPPER  LAKE,  N.  Y. — Extensive  improvements  and  additions  are 
contemplated  for  the  municipal  electric  light  plant,  including  the  installa¬ 
tion  of  a  175  to  200-kw  generator,  one  2so-hp  engine,  one  1 50-hp  boiler, 
transformers  and  a  larger  pump.  When  the  new  plant  is  installed  the 
present  machine!^  will  be  used  as  an  auxiliary  plant.  James  Garrison 
is  manager. 


RENO,  NEV. — S.  H.  Wheeler  and  Charles  H.  Burke  have  applied  to 
the  City  Council  for  a  street  railway  franchise  covering  nearly  every 
street  in  the  southeastern  section  of  the  city. 

ROGERS,  ARK. — J.  S.  McLeod,  town  recorder,  writes  that  the  town 
does  not  contemplate  a  municipal  electric  light!  plant.  A  plant  is 
already  established  in  the  town. 

CANBY,  ORE. — The  Mollala  Power  Company  has  been  incorporated 
and  proposes  to  take  over  the  plant  and  business  of  the  Aurora  Electric 
Company,  which  operates  in  Aurora  and  is  now  supplying  electricity  in 
the  towns  of  Aurora,  Hubbard,  Barlow  and  Canby.  The  new  company 
proposes  to  locate  the  Aurora  plant  on  the  Mollala  River,  about  3 14 
miles  southeast  of  Canby,  where  water  rights  have  been  secured. 

JEROME,  ARIZ. — The  Two  Republics  Company  is  planning  to  install 
an  electric  plant  in  the  near  future. 

ST.  LOUIS,  MO. — At  the  annual  meeting  of  the  Board  of  Directors 
of  the  Wagpier  Electric  Manufacturing  Company,  recently  held  in  St. 
Louis,  the  following  officers  were  chosen  for  the  ensuing  year:  S.  M. 
Dodd,  president;  W.  A.  Layman,  vice-president  and  general  manager, 
Jas.  W.  Bell,  second  vice-president;  W.  S.  Thomas,  treasurer;  Albert 
Blair,  secretary;  M.  S.  Alcorn,  assistant  secretary.  The  board  of 
directors  consists  of  S.  M.  Dodd,  Jas.  W.  Bell,  J,  C.  Van  Blarcom. 
Thos.  H.  West,  James  Campbell,  Albert  Blair  and  W.  A.  Layman. 


Business  Notes. 


VOLTAX  COMPOUND. — After  a  series  of  tests  lasting  over  nine 
months,  Harlin  &  Hollingsworth,  of  Wilmington,  Del.,  have  placed  a 
large  order  with  the  Electric  Cable  Company,  of  17  Battery  Place,  New 
York,  for  its  anti-corrosive  compound,  Voltax. 

THE  HOLMES  FIBRE  GRAPHITE  MANUFACTURING  COM 
PANY,  manufacturers  of  the  Holmes  fibre  graphite  commutator  brushes, 
dynamo  brushes,  etc.,  has  recovered  from  the  effects  of  the  fire  in 
October  at  its  plant  at  Germantown,  Philadelphia,  and  is  in  readiness 
to  attend  to  all  customers  with  their  former  promptitude  and  care. 

DOSSERT  &  COMPANY,  242  West  Forty-First  Street,  New  York,  hav* 
sold  a  large  order  of  solderless  cable  taps  to  W.  L.  Barstow  &  Company 
for  use  in  the  installation  of  the  cement  plant  of  the  Fordwick  Company 
at  Longue  Pointe,  Montreal.  The  Shawinigan  Water  &  Power  Company 
will  supply  energy  at  an  e.  m.  f.  of  44,000  volts. 

THE  ROBBINS  &  MYERS  COMPANY,  whose  main  office  and  factory- 
are  located  at  Springfield,  Ohio,  recently  moved  its  Chicago  office  from 
1321  Fisher  Building  to  48  West  Jackson  Boulevard,  where  it  occupies  a 
big  storeroom.  This  new  location  provides  facilities  fot  carrying  a  large 
stock  and  making  prompt  delivery  of  its  “The  Standard”  direct  and 
alternating  current  fans  and  “The  Standard”  power  motors.  Considerable 
outside  territory  has  been  added  to  the  Chicago  branch,  including  Wiscon 
sin,  Minnesota,  Iowa  and  northern  Illinois.  The  Chicago  branch  is  man 
aged  by  Mr.  11.  A.  Porter. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  FEB.  4,  1908. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.  J 

877.901.  LOCK-OUT  DEVICE  FOR  PARTY-LINE  TELEPHONES: 
William  M.  Bruce,  Jr.,  Springfield,  Ohio.  App.  filed  Feb.  15,  1906. 
In  a  common  battery  party-line  telephone  system,  a  relay  at  each 
subscriber’s  station,  means  for  bridging  the  same  across  the  line,  a 
shunt  around  said  electro-magnet,  including  the  subscriber’s  talking 
instruments,  a  circuit  closer  in  said  shunt  adapted  to  be  operated  by 
said  relay,  and  a  circuit  breaker  _  also  in  said  shunt  and  associated 
with  said  relay,  so  that  any  jarring  of  said  relay  will  operate  said 
circuit  breaker,  substantially  as  and  for  the  purpose  specified. 

877.902.  TELEPHONE  SWITCH;  William  M.  Bruce,  Springfield.  Ohio. 
App.  filed  Feb.  18,  1907.  The  combination  with  the  contacting  devices 
ana  the  swinging  arm  of  a  detachable  lever  adapted  to  engage  with 
the  projection  on  said  arm,  and  a  spring  catch  to  engage  said  lever, 
said  spring  catch  being  provided  with  a  circular  flange  adapted  to 
engage  in  a  circular  groove  in  said  lever,  substantially  as  specified. 

877.914.  TELEGRAPHIC  TRANSMITTER;  Patrick  B.  Delany,  South 
Orange,  N.  J.  App.  filed  March  31,  1906.  Automatic  telegraph  sys¬ 
tem  having  a  key  moved  transversely  to  transmit  dots  at  one  position 
of  its  throw  and  dashes  at  the  other  position. 

877.915.  TELEGRAPHIC  TRANSMITTER;  Patrick  B.  Delany,  South 
Orange,  N.  J.  App.  filed  April  26,  1906.  A  transmitting  mechanism 
for  use  in  connection  with  the  above  patent  and  emplosring  a  vibrat¬ 
ing  balance  wheel. 

877,919.  ELECTRICAL  CONTACT  DEVICE;  Friedrich  Fink,  Reckling¬ 
hausen,  Germany.  App.  filed  Feb.  25,  1907.  Contact  device  for  the 
electric  ignition  of  blasting  charges,  mine  cartridges  and  the  like. 
Has  a  pair  of  levers  fastened  to  a  wooden  block  and  held  in  a  posi¬ 
tion  of  rest  by  means  of  a  spring.  The  circuit  is  completed  by 
raising  the  levers. 

877,921.  TELEPHONE  EXCHANGE  SYSTEM;  Samuel  B.  Fowler. 
La  Fayette,  Ind.  App.  filed  May  22,  1906.  Covers  details  of  ex¬ 
change  circuit  for  special  operation  of  supervisory  relay. 

877,953.  TROLLEY;  Jean  E.  Saucier,  Montreal,  Quebec,  Canada.  App. 
filed  Oct  6,  1905.  In  addition  to  the  usual  trolley  wheel,  the  harp 
carries  a  convex  roller  mounted  on  a  separate  spring  impelled  arm 
and  designed  to  prevent  shocks  to  the  wire  from  the  trolley  wheel. 

877.968.  COMBINED  TELEPHONE  DROP  AND  JACK;  Henry  C. 
Thomson,  Boston,  Mass.  App.  filed  June  7,  1907.  The  combination 
of  a  telephone  jack  and  signal-drop,  a  grooved  and  perforated  insu¬ 


lating  block  upon  which  the  same  is  mounted,  a  sleeve  for  the  jack- 
plug  inserted  in  said  perforated  block,  and  a  transparent  guard-plate 
mounted  in  the  grooved  insulating  block  in  said  jack  in  front  of,  but 
not  touching,  said  signal-drop,  and  substantially  as  described  and 
shown. 

878,012.  AUTOMATIC  ELECTRIC  SUPERVISORY  AND  SIGNAL 
ING  SYSTEM;  James  G.  Nolen,  Chicago,  Ill.  App.  filed  Dec.  23, 
1902.  Signaling  system  for  telephones.  See  following  patent. 

878,013.  ELECTRIC  SIGNALING  SYSTEM;  James  G.  Nolen,  Chicago, 
Ill.  App.  filed  March  11,  1904.  A  signaling  system  for  automatic 
fire-alarm  purposes,  and  particularly  for  supervising  the  valves  of  an 
automatic  fire-extinguisher  system. 

878,017.  PARTY-LINE  TELEPHONE.  SYSTEM:  Arthur  F.  Poole, 
Wheeling,^  W.^  Va.  App.  filed  Feb.  20,  1905.  Covers  complete  dia¬ 
gram  of  circuits. 

878,018.  LOCK-OUT  TELEPHONE  SYSTEM;  Arthur  E.  Poole,  Wheel¬ 
ing,  W,  Va.  App.  filed  Dec.  30,  1905.  Renewed  Sept.  27,  1907. 
Relates  to  modifications  of  the  above. 

878,062.  TROLLEY  BRUSH;  George  Heineman,  San  Francisco,  Cal. 
App.  filed  Sept.  12,  1907.  Overhead  trolley  brush  for  electric  car 
system  designed  to  sweep  across  exposed  contact  plates  arranged 
above  the  roadbed  and  depending  at  regular  intervals  from  an  over¬ 
head  feed  or  supply  cable. 

878,083.  VIBRATOR;  Walter  N.  and  Frederic  W.  Nicholls,  Toronto. 
Ontario,  Canada.  App.  filed  April  17,  1907.  Vibrator  for  induction 
coils  having  a  bolt  loosely  contained  in  a  chamber  on  the  vibrating 
member  to  impart  a  more  positive  movement  thereof  by  its  momentum. 

878,106.  ELECTRICAL  SIGNALING  APPARATIIS;  Benjamin  F. 
Wooding,  Denver,  Col.  App.  filed  Feb.  23,  1906.  Signaling  apparatus 
having  a  contact  carried  by  the  train  and  adapted  to  engage  the  con 
ductors  of  a  block  system,  which  conductors  may  be  supported  on 
poles  or  placed  on  the  ground. 

878,112.  ELECTROMECHANICAL  SWITCHBOARD;  E.  W.  Brackett. 
Elyria.  Ohio.  App.  filed  May  29,  1907-  In  an  electromechanical 
switchboard  signal,  an  electromagnet  having  a  central  core  provided 
with  an  arc-shaped  tongue  at  one  end  thereof,  a  U-shaped  return 
bar  secured  to  the  other  end  of  said  core  and  provided  with  for¬ 
wardly  extending  arms,  a  shaft  journaled  between  said  arms,  a  target 
secured  to  said  shaft  on  one  side  thereof,  and  an  armature  having 
extended  ends  secured  on  the  opposite  side  of  said  shaft  and  adapted 
to  swing  toward  the  core  of  the  magnet  when  the  latter  is  energized 
and  to  straddle  said  arc-shaped  tongue. 
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878,125.  REEL  FOR  COIL  WINDINGS;  Isaac  DeKaiser,  Wilktnsburg, 
Pa.  App.  filed  March'  3,  1906.  An  armature  winding  machine  of 
the  type  where  the  coils  are  formed  by  threading  the  wire  back  and 
forth  in  suitable  slots  in  the  core. 

878.138.  ALTERNATING  CURRENT  SIGNALING  APPARATUS  FOR 
ELECTRIC  RAILWAYS;  John  S.  Holliday,  Wilkinsburg,  Pa.  App. 
filed  June  3,  1907.  Signaling  system  for  electric  railways  where  a 
single-phase  alternating  current  is  used  for  propulsion.  Is  designed 
to  avoid  the  influence  of  the  propulsion  current  on  the  signals. 

878.139.  alternating-current  SIGNALING  APPARATUS  FOR 
ELECTRIC  RAILWAYS;  John  S.  Holliday.  Wilkinsburg,  Pa.  App. 
tiled  June  28,  1907.  Relates  to  modifications  of  the' above. 

878,151.  TELEPHONE  SYSTEM;  Albert  L.  Parcelle,  Boston,  Mass. 
.\pp.  filed  Sept.  22,  1906.  In  a  telephone  system,  a  local  transmitter 
circuit,  comprising  branch  circuits  arranged  in  multiple,  only  one 
having  therein  a  microphone,  and  each  of  said  circuits  having  a  pri¬ 
mary  winding  with  a  separate  core,  and  a  receiver  circuit  having  a 
secondary  winding  common  to  said  primary  windings  and  cores. 

878,165.  DYNAMO  ELECTRIC  MACHINE;  E.  M.  Tingley,  Pittsburg, 
Pa.  App.  filed  April  4,  1906.  An  armature  construction  for  dynamo 
electric  machines  desimed  to  provide  an  effective  support  for  those 
portions  of  a  laminated  core  structure  which  arc  adjacent  to  the  core 
slots  containing  the  windings. 

878,167.  COMMUTATOR  COVER;  J.  E.  Webster,  Pittsburg,  Pa.  .\pp. 
filed  Feb.  6,  1906.  Means  for  providing  suitable  ventilation  of  the 
commutator  and  designed  to  prevent  chattering  when  the  machine 
is  in  use.  Has  specially  constructed  latches  for  the  cover. 

878.102.  TELEPHONE  TRANSMITTER;  William  W.  Dean,  Elyria. 
Ohio.  App.  filed  Aug.  9,  1905.  In  a  telephone  transmitter,  a  cup 
containing  granular  material,  a  diaphragm  having  a  stiffening  rib  or 
flange,  and  an  electrode  carried  by  said  cup  and  intrapenpherally 
engaged  by  said  flange,  said  electrode  receiving  motion  transmitted 
directly  from  the  diaphragm  through  said  flange. 

878,212.  ELECTRIC  FUSE;  S.  J.  Levecn,  Rock  Island,  Ill.  App.  filed 
Nov.  3,  1906.  Construction  of  fuse  holder  or  shell  designed  to  be 
easily  and  cheaply  refilled  as  often  as  the  fusible  element  is  burned 
out. 

878.247.  OVERHEAD  ELECTRIC  CONTACT;  T.  W,  Small,  Cleveland. 
Ohio  App.  filed  Dec.  5,  1906.  The  trolley  harp  carries  on  one 
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side  a  contact  stud  or  boss  which  engages  a  depending  .spring  plate 
from  the  trolley  hanger  for  direct  switch  and  other  purposes. 

878.220.  ELECTRIC  APPARATUS  FOR  RAILW.AY  SIGNALING:  H. 
W.  Spang,  New  York,  N.  Y.  App.  filed  Jan.  12,  1903.  Railway- 
signal  system  employing  constant  track  circuits  with  galvanic  batteries 
at  the  forward  end  and  a  relay  at  the  near  end  and  which  controls  a 
signal  circuit. 

878,260.  ELECTRIC  AIR  COMPRESSOR;  N.  M.  Watson,  Detroit, 
Mich.  App.  filed  April  23,  1906.  Patentee  has  hollow  solenoids,  the 
interior  of  which  are_  fitted  with  air  cylinders,  so  that  their  cores 
serve  the  double  function  of  piston  and  plunger. 

878.264.  TELEPHONE  CENTRAL-OFFICE  APPARATUS;  Charles  S. 
Winston,  Chicago,  Ill.  App.  filed  Dec.  21,  1904.  The  combination 
with  a  trunk  circuit  extending  between  telephone  and  switchboard 
sections,  of  a  cord  circuit  at  the  outgoing  end  of  the  trunk  pro¬ 
vided  with  a  bridged  clearing-out  signal,  and  means  whereby  wtien 
the  connection  is  taken  down  at  the  incoming  end  of  the  trunk  a 
current  is  sent  through  said  clearing-out  signal  in  the  cord  circuit 
at  the  outgoing  end  of  the  trunk,  substantially  as  described. 

878.265.  AUTOMATIC  TRUNKING  SYSTEM;  Charles  S.  Winston, 
Chicago,  Ill.  App.  filed  Jan.  2,  1907.  In  a  telephone  system,  the 
combination  with  automatic  and  manual  subscribers'  lines,  of  a  trunk 
circuit  for  connecting  such  lines  for  conversation,  a  plug  and  a 
terminal  for  one  end  of  said  trunk  line,  a  scat  switch  for  said  plug, 
.ind  means  operated  by  the  actuation  of  said  plug-scat-switch  for 
maintaining  a  connection  with  the  trunk  line  for  a  short  duration  of 
time  after  the  plug-seat-switch  has  been  actuated,  substantially  as 
deacribed. 

878.272.  CONDUCTOR  FOR  DISCHARGING  HIGH  VOLTAGE 
electric  CHARGES;  W.  H.  Chapman,  Portland,  Maine.  App. 
filed  May  18,  1906.  A  conductor  having  pointed  needles  or  spikes  for 
discharging  electricity  in  treating  paper,  yarn,  roving  and  other  mate¬ 
rial  in  the  process  of  manufacture. 

878.273.  METHOD  OF  NEUTRALIZING  STATIC  ELECTRICITY; 
\V.  H.  Chapman,  Portland,  Maine.  App.  filed  May  25,  1906.  Process 
for  carrying  out  the  invention  of  the  above  patent. 

878,302.  INSULATOR:  H.  R.  Markel.  Dayton.  Ohio.  App.  filed  July 
to,  1907.  An  insulator  having  two  porcelain  blocks  which  fit  together 
on  a  zig-zag  line  of  division  and  include  the  conductors  there  between. 


878,361.  ELECTROLYTIC  IRRIGATOR;  P.  Del  Gaudio,  New  York. 

N.  Y.  App.  tiled  July  8,  1907.  A  form  of  syringe  in  which  fluid  is 
'  made  the  terminal  of  an  electric  circuit. 

878,402.  MAGNET  FOR  ALTERNATING  CURRENTS;  Christian 
Kramer,  Frankfort-on-the-Main,  Germany.  App.  filed  Match  12,  1906. 
The  combination  with  a  source  of  single-phase  alternating  current, 
of  an  _  electro-magnet  comprising  a  core  consisting  of  three  parallel 
pole  pieces  and  a  yoke  connecting  the  same,  and  windings  upon  said 
jKtle  pieces,  the  winding  upon  one  of  said  pole  pieces  being  con¬ 
nected  in  series  with  a  motor  across  said  .source,  tne  windings  upon 
the  other  two  pole  pieces  being  connected  in  a  series  across  said 
source. 

878.42.t.  COMBINED  GAtJE  AND  CIRCUIT  CLOSER;  T.  P.  Raynes. 
Hyde  Park,  Mass.  App.  tiled  May  21,  1907.  Patentee  has  a  shifting 
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contact  on  the  face  of  his  pressure  gage  which  is  engaged  by  an 
arm  moving  with  the  usual  pointer. 

878,425.  ELECTROLYTIC  APPARATUS  FOR  ELECTROLYSIS  OF 
METALLIC  SALTS.;  William  H.  Rines,  Rumford  Falls.  Maine. 
App.  filed  June  17,  1907.  In  an  apparatus  of  the  character  aescribed, 
the  combination  of  a  receptacle  and  a  cathode  plate  having  deep 
V-shaped  corrugations  in  cross-section  arranged  in  said  receptacle. 

*^78,435.  INDUCTION-COIL:  Richard  Varley,  Englewood,  N.  J.  App. 
filed  February  8,  1905.  Covers  a  construction  of  induction  coil  and 
box  in  which  all  the  electrical  connections  are  completed  by  the 
mere  insertion  of  the  coil  within  its  casing.  The  casing  has  bifur¬ 
cated  strips  forming  primary  terminals  which  received  screws  on  the 
coil  unit.  When  the  screws  are  tightened,  the  coil  units  are  fastened 
in  place,  and  the  electrical  circuits  are  conveniently  made. 

878,456.  AUTOMATIC  APPARATUS  FOR  DETECTING  SMOKE 

AND  THE  LIKE;  H.  Drawin,  Cambridge.  England.  App.  filed  Dec 
6,  1907.  Provides  means  for  automatically  giving  *  warning  of  the 
smoky  condition  of  a  flue  or  chimney  by  causing  a  bell  to  be  rung 
or  other  signal  to  be  operated  as  soon  as  the  smoke  has  become 
more  dense  than  is  permissible. 

878.465.  ELECTRICAL  SIGNALING  .\ND  SWITCHING  APPAR- 

.\TUS:  R.  H.  Manson,  Elyria,  Ohio.  App.  filed  May  29,  1907.  De- 
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tails  of  construction  of  a  spring  jack  for  telephone  switchboards. 
The  jack  is  made  as  a  unit  and  is  detachable  from  the  rest  of  the 
structure. 

878,467.  INDUCTION-COIL  SYSTEM;  I.  C.  Orswell,  Amesbury,  Mass. 
App.  filed  Jan.  25,  1906.  Has  means  accessible  from  the  exterior  of 
an  induction-coil  casing  for  adjusting  the  vibrator. 

878,463.  PROCESS  OF  MANUFACTURING  INCANDESCENT 
BODIES  FOR  ELECTRIC  LAMPS;  Alexander  Just  and  Franz 
Hanaman,  Budapest,  Austria-Hungary.  App.  filed  Jan.  7,  1907.  The 
method  of  producing  an  incandescent  body  for  electric  lamps,  which 
consists  in  subjecting  a  carbon  body  coated  with  tungsten  for  a 
certain  period  to  a  high  temperature  under  the  influence  of  an 
electric  current  in  an  atmosphere  of  a  neutral  gas  to  cause  the  carbon 
core  to  be  dissolved  in  the  metal  forming  a  carbid  thereby,  and  then 
removing  the  carbon  from  the  carbid  thus  produced,  substantially  as 
and  for  the  purpose  described. 


